



‘OLUME 21. 1945 NUMBER 4 


CONOMIC 
FOGRAPHY 











“~ 
QEMERAL Lizeap: 


OMY. oF Mee OCTOBER 


NORTHERN TRIPOLITANIA: A DRY MEDITERRANEAN 
COASTAL REGION 


A. J. Hornby 


THE WASHINGTON APPLE INDUSTRY 
Rayburn D. Tousley and Hoyt Lemons 


THE GROWTH OF BRISTOL 


Henry Rees 


IRON IN THE ADIRONDACKS 


Sven A. Anderson and Augustus Jones 


WATER SUPPLY AND PROGRESS IN THE RED RIVER BASIN 
J. R. Schwendeman 









’ 
ee 


UNIVERSITY, WORCESTER, MASSACHUSETIS, U.S.A. 














OUR CONTRIBUTORS 


Major Hornby is serving with the Department of Agriculture of the British Military Administra- 
tion, Tripolitania. For many years he served with the Nyasaland Government as Agricultural 
Chemist and Assistant Director of Agriculture. 


Dr. Tousley holds the Ph.D. degree in Marketing from Northwestern University. He is Assistant 


Professor of Marketing, School of Business Administration, The State College of Washington, 
Pullman, Washington. 


Dr. Hoyt Lemons, Assistant Professor of Geography at the State College of Washington, Pullman, 
Washington, is interested in the economic phases of agricultural climatology. At present he is 


engaged in war service in Washington, in the Office of the Quartermaster General, War Dept. 


Mr. Rees has recently completed a monograph on the Expansion of Northeastern London since 
1770, which is intended for post-war publication. At the present time he is a research student 
at the London School of Economics. An article entitled ‘Evolution of Mersey Estuarine Settle- 


ments” appeared in the April, 1945 issue of Economic GEOGRAPHY. 


Dr. Anderson, Associate Professor of Economics at Rensselaer Polytechnic Institute, is interested 
in Industrial Economics and Industrial Geography. He has previously contributed several 


‘articles to Economic GEOGRAPHY. 


Mr. Jones, Associate Professor of Metallurgy at Rensselaer Polytechnic Institute, holds the degree 
of Chemical Engineer from Rensselaer, and has served in a number of industrial firms as research 


engineer and consultant in Metallurgy. 


Dr. Schwendeman, Head of the Department of Geugraphy at the University of Kentucky, con- 


tinues his series of articles on the “‘ Basin of the Red River of the North”’ in this issue of Eco- 


NOMIC GEOGRAPHY. 


Copyright 1945 


by Clark University, Worcester, Massachusetts 


(indexes of Economic GeoGRaPnuy are issued every October for the volume just completed. The articles of the magasine are also 
indexed in the International Index to Periodicals to be found in every United States Library.) 


Subscribers are requested to send notices of change of address five weeks before they are to take effect. Failure to send 


such notice will result in the incorrect forwarding of the next copy and delay in its receipt. Old and new addresses must 
also be given. 


KCONOMIC GEOGRAPHY 


CONTENTS FOR OCTOBER, 1945 


NORTHERN PRIPOLITANIA: A DrY MEDITERRANEAN COASTAL REGION 231 


“ 


\. J. Horns 


Tut WASHINGTON APPLE INDUSTRY Il. ECONOMIC CONSIDERATIONS 252 
RAYBURN DD. Toustey anp Hoyr Lewons 
THe GROWTH OF BrRIsTo! 269 


HENRY REI 


[RON IN THE ADIRONDACKS 


276 
SvEN A. ANDERSON AND AUGUSTUS 
WATER SUPPLY AND PROGRESS IN THE RED RIVER BASIN 86 
J. R. ScHWweENt 
LCONOMIC GROGRAPHY 
Published Quarterly by 
( K UNiversity, at 44 Portland Street, Worcester, Mass 
Clark University, Worcester, Massachusetts 
PRICE, $1.50 THE CURRENT NUMBER FIVE DOLLARS A YEAR 
except to charter subseribers 
entered as second clas itter at the Post Othee at Worcester, Mass 


under the Act of August 24, 1912 








APPLES 


S Bacon emphasizes in his essay “On Gardens” it was God almighty 
who made the first garden, and set therein the tree of the fruit of 
knowledge which Eve and Adam later proved to be the apple. Ever 

since that time, gardens have been set out and apple trees have been planted, 
much to the delight of man and woman both, even though apple pies and 
apple butter and apple sauce have supplanted as sources of temptation the 


knowledge that the original tree bore. 


Wherever man goes that apple trees will grow, there he plants his orchards 
to yield him the most tempting, and the most satisfying, of all fruits. There 
are few homesteads throughout the broad expanses of the cool temperate 
belts, where the white man and his apple thrive best, that are not marked 
by their little groves of apple trees bearing in season precious, delectable 


fruit, still as tempting as in Eden. 


And in this belt. both north and south of the Equator where conditions 
of climate and soil and economic development are most favorable to the 
heaviest yields of that most appetizing fruit, the apple, great commercial 
orchards have been planted, where all the Eves of the world may find deli- 


cious fruit wherewith to tempt their Adams. In America’s Northwest, 


her Ozarks, her Rocky Mountain Forelands, her Great Lakes Littoral, her 


Ridge and Valley Belt of Pennsylvania and Virginia, her New England, 


the apple has been planted. In the Argentine oases and Andean piedmonts, 


in Tasmania, in New Zealand, in South Africa, everywhere he goes the 


European has planted apples, apples native to his European orchards. 
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NORTHERN TRIPOLITANIA: A DRY MEDITERRANEAN 
COASTAL REGION 
A. J. W. Hornby 
ORTHERN Tripolitania is the restoration of the great cities which 


most of the 


important 
Italian 


the 


part 
one-time territory of 
Libya and has, sine earliest re- 


corded times, a political entity of some 


importance. On the eastern and west 
ern boundaries desert regions extend 
almost to the Mediterranean shores, 


separating the region under review from 
Tunisia on the west 


the cast. It 


and Cyrenaica on 
is necessary, from various 
points of view which will be dealt with, 
to divide this region into zones of the 
fertile maritime littoral; of the coastal 
plain covered almost entirely with its 
fine sandy soils; of the scarp-lands, roll 
ing hills, and fertile valleys of the Jebel 
Nefusa, and of the semi-desert, essen- 
tially the 
Red Desert, Hamada cl Hamra, to the 


south (Figure 1) 


a plateau area, bounded by 


The most populous areas are near the 
the 
and main urban areas are 


Mediterranean, where fertile lands 


traversed by 


an important highway and a 


partly 
\frican 


across which 


built railway. This route is the 


Road of the 


armics. of 


\oor SSOTS, 


many different nationalities 


have passed to the conquest of ancient 


Numidia and Emporia, which included 


the present region of Tripolitania, to 


the raids on Keypt of the Pharaohs and 
later to the 


SUCCESSIVE spoliation Ol 


the littoral of 
Africa for centuries. 

As far 
this region, covering 


the 


had existed on northern 


as records go, the history of 
a period of 3000 
greatest interest in its 
that of the Mediter- 
whole, even down to the 
present World War, but again tor 2000 


vears before that period, the cities of 


Vcar;>rs, is of 


connection with 


ranean as a 


Numidia were rich and powerful, now 
almost the 


the shores of great marshes, once inland 


vanished in sands, or on 


seas, and were possessed of considerable 
culture and literature. 
Tripoli is now the only city, trans- 


formed during from .a 


recent years 
dusty, ramshackle Turkish village out- 


the 


side walls of the ancient 


town to 
its present state with good water sup- 
plies, sanitation, wide roads, and care- 
fully preserved antiquities. Photo- 
taken as 


1911, the year of Italian occupation, are 


graphs of this area late as 


unrecognizable (Figure 2 Tripoli has 


a fair climate, a rainfall adequate for 
the water supplies and winter crops, 
with a port which in normal times can 


carry on an extensive trade, where some 


small industries flourish, and which is 
the religious and cultural center for the 
Moslem, Italian, and Jewish communi- 


ties 
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PHYSIOGRAPHY AND WATER St 


PPILY 


The 


four zones of northern Tripoli 
tania mentioned above have veneralls 
limestone sub-strata, the escarpments 


of Lower Cretaceous formation, dipping 


Jebel 


and 


to the south, sharply dividing the 


Nefusa from the coastal plain, 


littoral, the former being often referred 
to as the Gefara The Jebel itself is 
almost entirely of limestone of Upper 
Cretaceous formation, with a few in 


trusive masses of basalt and other vol 


canic rocks, particularly near Garian 
The 


littoral are the 


feature of the 
highly 


These can be 


Wain Wbcaratannye 


cultivated fertile 


OASCS. distinguished from 


the higher and less fertile areas, which 


intervene between them, stretching ven 


erally to the outh through the yvrad 


thousands of 


held 


ually rising Gsefara, by the 


date palms, the cultivated which 


Location Map of Northern Tripolitania 


can almost without exception be irri 


universal boundary 
carth tleat 


built of toon 


vated from wells, the 


walls of beaten and the 


topped white house Linvne 
blocks or beaten carth, whieh, consist 
well when 


added Phe 


upplied with water from 


ing of silty sand, consolidate 


Ome Orvann biatertals are 


oases are well 


the winter rains, the run-off from. the 


numerous limestone outcrops and the 


Jebel scarps, water from which in some 
areas reaches dimensions lable to do 
considerable damave (higure 3 Phere 
is also a considerable volume of under 
ground water, accumulated by seepage 


from the higher land, which, even in the 


driest CASOnNS, Cause the well lo vive 


ufficient supply for many uniines 
crop even on the cliffs near Tripoh 
and near the limestone reefs of the 
coast, this water is abundant and con 


tains little dissolved miuatter Phere are 
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exceptions where the water contains 
much saline and lime compounds, which 
inhibits or retards growth, as at Misu 
rata, and round some artesian wells, 
recently sunk ino many areas by the 
Italians (igure 4 

The less fertile areas of the littoral are 
the few fine sandy beaches, the rolling 
sandy vrasslands with occasional small 
shrubs and geophytes and the dunes of 
fine sand themselves Phe latter coves 
an appre able area and often rise to 
many feet with a long sharp edge trom 
which the sand is blown by the frequent 
land and sea breezes Phe bare dune 
hummocks are in fact always in a state 
of movement and being a danger to the 
cultivated areas near by have received 
some attention from the pomt of view of 
fixation by planting indigenous grasses 
and some exotics proved useful for that 
purpose, a proce of reclamation and 
reducing wind crosion which should be 
evreathy extended on both governmental 
and village communal bases 


\nother feature of the littoral and 


the coastal plains are the wadis, which 
often reach dimensions of giant gullies 
cutting through what were onee eras 

lands and farmlands, and with high 
vertical wall One cane reaching S80 
feet of reddish sand (higure 5 Com 


Hienemye wm thre Jebel Carp lanl , they 
receive the torrents of the winter rain 
and may jour in the plams to give very 
large wadis, some of which called Wadi 
Lebda, Mevenin, Caam, Pureut, Zem 


zem, and Sotegein are many miles lone 


and have figured) prominently in the 


past history of Pripolitamia, particularly 
before excessive crosion took its toll, a 
fertile well watered valley provided 
with many wells and often huge dam 


lor thie 


Ronin ertne and port which 


flourished in those day 


Phe only stream inp the coastal prlavin 


With a perennial flow is the TPauorga, 


With a nevrod 


ettlement, surrounded 
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by marshy lands, into which soaks the 
storm water from the Sofegein, 250 miles 


In the Jebel Nefusa itself are the 


lone. 


flowing head waters 
of the Wadi el Angar near Jefren and of 
the Wadi er Raml near Tarhuna, but 


small perennially 


in the normal summer period, thes 


streams disappear after ai few miles, 
being lost in the sandy wastes of the 
plains Phere are no other perennial 
streams although large hot springs exist 
on the coast, but although attempts 


were made thoroughly to study and 


utilize these supplies, much more could 


now be done 

Purning again to the coastal plains 
Which gradually rise from the littoral, 
their vreatest altitude of 600° feet is 
attamed at the base of the scarps south 
of the main Pripolitan area, but where 
the Jebel Nefusa circles this area to the 
littoral near 


northeast, reaching the 


Homs, the altitude decreases and the 


irregular foothills with ravines 


deep 
encroach almost onto the seashore 

Phe coastal plains to the east of these 
foothills and continuing im a narrow 
belt to Sirte surround seattered oases of 
the pleasant Suk-el-Wemis, near Homes, 
of Zliten, Misurata, and Tauorga. These 
eastern coastal zones have ao smaties 
rainfall and are not venerally so fertil 
as those of the west The agriculture 
practised by the Moslem small holders 
is again different im many respects, 
variations beige found ino the rotations 
and oan the pecres and varieties of 


cereals grown wheat, sorghum, finger 
and pearl millet 

Phe Jebel Nefusa itself is a great 
range stretching trom Nalut round to 
Hloms as has been observed, and is the 
dominant feature of all northern Tripoli 
tian Rising to over 2000 feet near 
Jeftren and Gaarian peaks ot 2000 teet 
and over are found as far as Tiei to the 
west; but castwards there is a general 


fall to the foothills where the creat olive 
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found, as at Kussa 


Here 


at Corradini and Grasse 


growing valleys are 


bat (igure 6) in the valleys and 


ravines as Daun 
were built great Roman dams, the ruins 
of which can still be scen 
The high regions are now denuded of 


indigenous trees which have good boles 


of several feet in length, beyond a few 
Christ’s thorn, batum trees, white thorn 
and camel thorn, tamarisk, and a very 


rare sumach There are no areas. of 
close growing shrubs and small tre 
which can be called by any stretch of 
the imagination woodland or forest 
The same can be said of the coastal 


plain and littoral zones, unless the close 


Yrowinyg tamarisk COpPpice and mall tree 


growth in the Sofegegin and at Tauorga 


Thi had 


influence on the oils of the 


hye excepted denudation ha 


a great 


country, on the contiguration and water 


upply and even slightly on the climate 


igure 7 

Drainage from. the rolling hall and 
fertile valleys of the main high Jebel 
range is vyenerally to the south, but the 


storm water becomes tributary to vreat 


wadis 


uch a the Sofeyyin runniny 

west to cast In the eastern foothill 
area, the drainaye Ss avain to the cast 
Cisterns for catchin water from the 
unpervious outcrops have been used 
from time immemonal by the Berber 
farmers, and the tem has been yvreatly 


extended in the Tigrinna area by the 


‘I cabycse ( hi 


Cropper 


\zienda Italiani amon the 


hare Some of the wide val 


leys to the south of the Jebel recemvinls 


this storm water are inhabited by farm 
ers who conserve water and soil to grow 
palmis, olive grain, and other crop 
Such is the 20-mile long valley of Bens 
(lid, where the rainfall averages only 
five inehe urrounded by rolling arid 
country with depressional grasslands and 
thorn crub particularly much 
branched Christ thorn, covered with 
wind and torn iccumulated and 


(FKOGR 








These 


which the 


anid gravelly wastes” through 


valleys cut. are the 
Sofevyein ts 


Cli 
desert, of which the roughly 
Prom 
Jebel 
Red Desert 


Solevein 


+ 


ranging 


south of the 


boundary, 
beet 


the southerly 
1SOO to 1500 
range and merging into the 
headwaters of the 
of the 


a northwesterly direction 


rom the 


the limit emii-desert proceed if} 


Haistors 


History 
twelfth 


Phoenician 


founding, i the 
Christ, of the 
tation ot 


Mavna of the 


including 


records the 


century before 


tradiny 


Lepeis 


afterwards Lept Roman 


where much trade ivory and 


carried over the vreat south 


Sahara, 


leave WialS 


routes of the then 


land 


and 


erly not a , 


desiccated but green with shrub 


and vra with the valley oase 


eparated by easy journeys for ox-cart 


In course of time with the 


two mavniheent city ol Ova How 


Tripoli) and Abrotonon (now Sabratha 


rivalled Carthave a great trading cen \ 


North Atrica 


in particular referred im the 


ley On the Const of 


He rodotu 


fifth century toc. to the state of Tripol 


tania, ¢ well wooded area 


Je ( tally thie 


round Lepei but other uch oa 


Pythea 


tury 13.4 


who lived in the fourth cen ’ 


and who visited the known 


western world as far as Britain, have 


testified to the large 


tretch 


fertile area 


biatern 2 Pripoli has been chanyed since 
1911) from a Turkish villaye into a modern eit 
(Courtesy of Dr. Cesare Chiesa 
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ing inland from the sea, the oases, well 


watered in the depressions and covered 


with miles of palin stands | lephant, 


antelope, and wild beasts roamed the 


woodlands on the coastal plain, and the 


mountain 


plateaus far to the south. 


\yriculture in the maritime zones had 


high 


dry farming 


reached a state of development, 


bemg practised by the 


Phoenicians 


During the when these 


centuries 


Phoenician cities were rich and power 


ful, there was a con iderable population 


all over the coastal plains and ino the 


Jebel Nefu a, the 


the main plain 


mountams which ring 


Rome occupied the coastal areas som 


time before the fall of Carthage in 
146 wc. and eventually the three citi 
gave them mame to the province Roman 
settlement and a chain of Roman mili 
lary post prem trated into all part ol 
the territory By 125 nec. the popula 
tion was so considerable that during a 
serious locust invasion, several hundred 


thousand people died from 
SOO 000 dead 


tarvation, a 


livre ol heme vive for 


all Nunaidia 


Pripolitania, and Cyr 


nace ltomay be remarked that locust 


Invasions have occurred at interval 


Ol oaw few year throughout recorded 


history and have led to much destruc 
lion of crop and food shortave uring 
the last invasion of LO44. be vor the 


up-to ate mie thods of 


bocant thi 


methods of 


pol ot 


hopper Were dealt with by 


driving into long pits and on to glowing 


cnibers i trenedhye methods used by 


the Ronan 


During the heyday of Rome in Pripoli 


tania, there were smiuiling farm with 
Very large olive Vrove orchard ol hy 
and aliond and fiele ol colder corm 


all over the 


Coastal plam, which must 


mitch more fertile thaam at 


Millions of 


ered the large oase 


have bean 


pore cut 


vel] planted clits 


palin CONN exten 


Ve’ Vrivwation work were CoH tructed it) 
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many gullies and in broad and long de 


pressional grassland which came to be 


called wadis as erosion cut deep with 
them Numerous wells and cisterns 
existed since the carhest times ino the 
OUses The ruins of Roman farms, of 


stone oil-presses, and of the three cities 
themselves tell of the prosperous early 
Berbers 
formed a large 


Ll] alone the 


in western Barbary, one could 


times, when the native were 


friendly and farming 


community roads of this 


COUNTY as 


travel under the shades of trees, of 


indigenous tamarisk, white and camel 


thorn, batum and palm and hedges of 


Christ's thorn \s late as 50° A.D 
Pliny refers to the extensive woodlands 
in the valleys of the Gebel Po state, 


however, that 


Pripolitania had ever a 
large urplus of corn tor the 
i fallacy hie 
to contribute a 


but from all 


VPAnarics 


ot Rone Is pProvirres Wild 


forced certain amount, 
Viricea at the best 
the impost only brought in, on 


about cnouvh to feed 350,000 


Roman 
ol tine 


lll AVeraye 


peopl 

even during this period denudation 
and soil crosion were beginning to be 
much im evidence \s Tertulhien wrote 
at the beginning of the third century 
When the Romans imtroduced) camels, 


better to travel on the inereasing sandy 
wastes in the southern part “De rants 
domains ont effacé Jes désert le plus 
fameus, les chanips cultivés ont dompts 


les foréts, les troupeausx ont mis cn fut 
I beta beroces 

\bout 400 cp. the Berbers rose and 
doubtless aided by their numerous cam 
el took the coastal cities, the lattes 
again bei, occupied by the Vandal 
about O year lated \ harooa l 


Little 


Leanvch, any the 


known, there wa cChangwe om the 


avriculture of the iWrigation 


works among the olive groves and cat 
prions, the sevall tarnves till carrying 
threw procues to the city Phe bum 
peror Justintan’s general, Berzelius, re 
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took Tripolitania for the Byzantine 
Empire in 531 Aa.p., under which it 


remained for 112 years but during this 


period there was nothing like the pre 


vious settlement of Roman farmers 
which took place in the years from 
146 B.c. to 400 A.D 

The Arab invasion commenced in 
167 A.p. and soon afterwards Tripoli, 
then a city protected by tremendous 
walls, parts of which still stand, was 
taken by a_=stratagem without loss 
Although the Arabs and_ particularly 
the terrible Beni Hillah tribes are 
blamed for destruction of fair farms, 
of the old conerete irrigation works, 
great ruins of which are still standing, 
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oases in the maritime littoral produced 


an abundance of grain, fruit, vegetables, 


and dates in) particular. Stock was 


plentiful in the coastal plains, camels, 


sheep, donkeys, horses, and the ubiqui 


tous destructive goat attaining vreat 
numbers. 

The Berbers of the Gebel were kept 
in check by a standing army of Moslem 
knights at Lebda (ancient Lepeis) which 
was necessary as 60.000 warriors from 
the hills could raid the coastal setth 
ments 

Farmers, largely of Berber stock as 
they are to this day, waxed fat on the 
plains. The Islamic civilization, with 
interludes of Turkish coastal overlord 


f 


"ae S x _ 

Figure 3.--Small oasis of Bu Gheilan, Tripoli Province with date palms and small planting of 
Capsicum (red pepper), tomatoes, lucerne; olives in background Courtesy of Dr. Cesare Chiesa 
and of the magnificent olive groves, the ship, commencing im 1558, par sisted till 
real story 1s otherwise The records of — our own time, when Italy descended 
¢el-Bekri, who wrote in 1068, after the upon what was to become a collection 
seni Hillah had passed by are of great of deserts outside the coastal zones and 
interest in showing the state of the the Gebel During the latter hall ot 
country at this) tune Tripoli had a the Moslem period up to the present 
large population with a high eiviliza time there is evidence that the country 
tion, a culture and Jearning far in was becoming drier, less fertile, and the 


the northern 


kurope and the beautiful 


advance of peoples of 


well-watered 


were shrinking in size due to 


OLISCS 


encroachments of sand dune lnder 


oe 
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SECTION SHOWING HOW ARTESIAN SOURCES OF WATER ARE TAPPEDIN THE COASTAL PLAIN 


As? IN Wi i 


A 4 Tt RNAK ’ 
SLE MILT LE — aa aye 
puri 





hiGurReE 4 Section North to South from Libya, showing how artesian 


ources of water are tapped 
n coastal plan 
mining of irrigation works was taking in the drier areas is much worse It is 
place and towns like Sirte, once a thris certain that the extra tive inches, or an 
ing port with a walled city, were dis merease of even 12 inches over the 
appearing and their quays silting up. normal of our own time, which was 


Writers of the period were naturally likely to occur in the season 5000 years 
not crosion-conscious as it is understood = ago, would have made an enormous 
today, but it is certain that the destruc difference to the productivity of Tripoli 
tion of the woodland, the serub and — tania 

thickets of thorn trees, and the mag No one can tell the amount of decrease 
nificent batum tree, a destruction which which has) really) occurred over this 
penetrated into all the gullies and wadis period of history, but what is) now 
of the Jebel, was having its natural northern Sahara was) onee inhabited 
result even on the resistant tine sandy = by the Numidian kingdoms, whose cities 
soils. Olive groves and the date palms have been unearthed, as old as pre 
were becoming fewer. burthermore the dynastic Egypt with whom they traded, 
rainfall must have become less and more and sometimes fought, and where a 
erratic over the pertod and it is likely — civilization evolved the first known 


that a decrease of at least tive inches alphabet and a literature of note. 


in 2000 years had occurred. Five inches Pheir descendants in the mountains, 
of rainfall represents 500 tons per acre, the hill Berbers, still struggle on with 
which means a rate of decrease of half their memories and their ancient meth 
a ton per annum, a decrease which ods of agriculture They still build 
over the centuries has had great influ terraces of stone and beaten earth, basin 
ence on the vegetation, the underground catch pits and storm drains, found so 
water supplies and the area of drifting necessary ino the earliest days for soil 
dunes. The rainfall is now in all prob- | and water conservation, but it is feared 
ability much more erratic in this coun that now they are losing their fight, 
try surrounded by | tree wastes, slowly but surely 

records for many years indicating tall Great gullies can be seen beginning 
3S per cent below normal or im some in the foothills and cscarpment, and 
years 9O per cent above In the one when viewed from above great sears 
case, even in the best areas of the coastal are seen in the farms and oases below 
plains which have a normalof l00inches Such a laree area can be found neat 


per annum, this is a serious matter and Wadi Lebda where numerous Ttalian 
winter Crops may give a small yield and ettlers are tound Wadi Lebda, now 
CHlorts in the dry summer may fail tor with vertical walls of SO feet high, was 


lack of irrivation water Phe situation once a smiling valley with farms and a 
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CRT EEE LP RIPOLITANDA \ Dry 
PA\BLE 
dD 
f] 
j j 
14 
' 0 100 ‘ 
iad | “ 
if { 
' ot 
1 ‘ 
hu ‘ dam which upplied ited te 
mice Laepots Miairvna near by Water 
morun-off from: the mapervious limestone 
hill pours through the reat ily 
vhose oft vertical wall Colhapese iid 
the detritu | carned to lower level 
tor dn pread over fertile felds or to 
reach the el In certain large iy 
itoone tome tha forme water pemett ited 
to lower levels of the deep subsoil and 
oaked the drier pliams for the sumimnes 
owing, but most of thi Vater is now 
carried to the sea or to the miuarshe where 
the taharnal Hhiaomcuite iia lt bourstie 
we dominant feature 
It is nee iy to vive thi Utne 
of the past history of agrieulture of 
Pripolit ititet o> that the present tube 
tion miay be understood ia view of the 
eflorts of the past few years to produce 
better octal ane ecoraonas condition 
etlort omewhat onarced by the political 
and vast mualitary activate Which rined 
atomaking much of Prapolitania a) Deas 
lor storing tuilitary equipment and sup 
polis particularly ol 
LP uarsvseys ivan to recent histor thie 
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bietou Much eroded illey in foothill 
Counts of Jebel Nefusa vith stall areas of 
cultivation and oa te chate pualin \ttempet 
ie tale to Leste nall terrace in much area 
bolevation 14 feet ( corte of Dr Cemare 
C live i 
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world war, the Libyan population rose, Better things appeared on the horizon 


under the leadership of the Senussi when Marshal Balbo became Governor 


rulers and drove the Italian varrison (general, and ait is greatly to his credit 
back to the coastal area Phe Tripoli that the majority of the Moslem farmer 
plain was oceupied again by 1925, but in) particular reecived attention in se 
the populations of the Jebel and desert | far as water supplies from wells, pump 
held out until Graziani took command. ing machines, dune fixation and ose 
The repressions of Graziani will long protection, planting of woodland and 
live in the memory of all Barbary much extended experimental work. Th 
Refugees poured over the frontiers and also took an active part in promotin 
although many have returned in recent — facilitne for cdueation, for  medieal 
years from Tunisia and kyypt, there treatment and) transport During by 


were still 60,000 Libyans on Tunistan tenure of offiee a yvreat stimula Vil 


territory i 1939 viven to the settlement of Ptalnan farm 

Without cnterin nto all the atrocs ers, particularly on organized collective 
tye of the period, the disturbances etthement Which wall be referred to 
amony the farnian COMMUNAL thre lated 
uncertamty of land tenure and even 

C LIMATI 

Of life itself, the decrease in the number 
of livestock dur the years 1926 33 Phe climate of northern TPripolitanns 
vhich the Ptcalican thietisel ve idiist | ol thre Mediterminean Ly yo Pourt tha 
Ail if much «a 9) per cent and even biecanene of the yvreat Sabana cad the 
the destruction of ited Upopolie bys ked deserts has considerable mithuenes 
ealimny ot vel] have led to much un on thee dry ol the vhole Conmstial 
ound agriculture, bad soil tianagervent reyion over considerable period I hic 
With quite inadequate tianurin and hot dry winds known as the ghibly alse 
vithout proper upkeep of such terrac coiamates from these deserts, and, when 
which exist 1 die Position Nil yecait extended over everal dav (tlio (ott 
yvorsened by the comunandecrmn ol Iderable loss im crop 

$90 OOO head of stock for meat and I hie TELOLU Rena ts ee ee ol thy Jeloel 
leather for the Utedsas ryyane mi 1O4I Nefusa ive Cornne WOtCOTION savetiiist 
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166 during the 
Fable | 
all the 


AVCTAY ¢ 


than 6.5 inches mms 


winter (Figure 10 and 
unknown in) 


the 


le rost is coastal 


zones, but at Grarian niin 


in December and 


10 and 5.1” ( 


Mihai 


January are 


respectively The sum 


mer temperatures reach their peak in 
July and August, with maximum at 
Tripoli of 34.5 and 35.1" ( and at 
(Gsarian of 33.3 and 31.8 


Diurnal Variation 4 ot MN portance 
and this ranges from 12° ©. in) winter 
to 16° ©. in summer at Tripoli, with a 
smaller range at Gaarian and a slightly 
larger one in the coastal plain (higure 


& and 9). 


Humidities have a large diurnal varia 


tion especially in) summer when the 


nights on the coast 


are omewhat oppre 
SIVe The average relative humidity 1 
highest during the winter rains, reaching 
70 in Tripoli during bebruary and 56 
in Garian during December During 
the dry summer, the relative humidity 
at ‘Tripoli average 7 rising to 61 in 
September ‘Table Hl and 11} 
Sot \ND VEGETATION 

Pedolovical tude have been Weave 
and there are no records of studies of 
profiles of mature soil Probably chi 


SIDI MESRI GARIAN 
MAMI TIME rror ne tat 
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Max 


higuKs 
coastal pla 1h Zoe 


brite eilif itil 





nine temperature tH 
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BIGURE 7 (Group of tamarisk tree Wiad 
Sofeyyin near Tauorga; elevation 161 feet 
Semiu-desert) zone ire frequent at lower ele 
tion Courtesy of Dr. Cesare Chiesa 
rhhcatye oil ly pe were well exemplified 
in the sous under the original woodland 
covering It is unfortunate that so 
much crosion has removed the whole of 
the A horizon and in some case much 
of the B horizon from very large area 
Where one Hihature fertile oy] filled 
the valleys of the plain and covered 
gentle slopes im the well wooded Jebel 
Where there ha been yvood rainfall 
Hat lands and protection agaimst that 
erosion Which has already been deseribed 
as a curse over long periods of history 
there are still mature sous under mten 

ive cultivation. Such are those of the 


MAXIMUM AND MINIMUM TEMPERATURES 


r--7 ' ’ vy 
CASTELL BENITO 


Ain 


tharitunme littoral zone rrieoueratainy Zeon anne 
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TRIPOL! CITY o-oo CL IUATIC CHANT which have been disturbed by con 
Pee. eh at siderable run-otff and de position of silty 
sand in flatter areas and again ino the 
sebeha marsh land areas of the western 
frontier plans and clsewhere Tin the 
best soils of sparsely populated driet 
coastal plains the profiles have been 
considerably disturbed by the cultiva 
tion of the nomads and semi-nomads, 
Who hardly allow the indigenous sand 
fixing grasses, shrubs, and geophytes 
greatly to multiply and minimize wind 
and water erosion This part of the 
coastal plain may soon revert to a 
cultivation st pp because of the abund 
ance of useless weeds \ classification 


of the soils can be based on the four 





mam zones, and on the evidence given 
j ly the present plant associtatllons, so 
different from those which existed on 
the residual soils, such a short period 
trips 9. -Chmatic chart of the city of away in pedological time Phese asso 
Clations are characteristic, varying ac 
veneral oasis series, of some oils mat cording to the physical properties, the 
ginal to these, and of the Jebel plateau altitude, and the climatic conditions 
' soil approximating very closely to the Phe latter has also a great influence on 
terra rossa of other Mediterranean re What remains of the associations in the 
Vion Phere are nuMmerou local oils Winter Hood plain a yreat wadis, 
of no detinite type inal the land Which were once depressional or valley 
AVERAGE ANNUAL RAINFALL 
‘ 





biter Ve Viap showing average aootal coactall on Pripolitanns 
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grasslands around which woodlands and 
filled the 
sources and grew densely on the higher 
land The 


batum tree, Pistacia atlantica was domi- 


close-growing undergrowth 


(Figure 11 magnificent 


nant in some of these woodlands of the 
Jebel, Rhus Nefusa 
sumach in others. White thorn trees, 


seval, and 4 | . 


oxyacantha the 
Acacia karroo, A. tortilis 
(Figures 12 and 13), together with other 
thorn trees and shrubs, such as Caly- 


cotome intermedia, and Christ’s thorn 
which is a Zizyphus sativa, must have 
formed large thorn forests on deep 
fertile soils at lower elevations. At the 
lowest elevations, especially where the 
soils are more clayey and wetter, the 
woodlands were dominated by the tama- 


risk, 


lands of northern 


7Vamarix spp., as all the coast- 
Africa once were 
during the 


even wanderings of the 


Israelites. The presence nowadays only 
trees of all the above has 
that 


away from the mature soils with com- 


of isolated 
been noted. There is no doubt 
plete profiles still remaining, there is 
considerable variation everywhere over 
a short distance, in the depth of what 
remains of the B horizon, in the covering 
of wind-blown sand and the content of 
valuable organic, phosphatic and colloid 
matter. These variations create many 
difficulties in fertilizing and experimental 
work. 

The general characteristics of all the 
cultivated soils is the high percentage 
of fine sand, the low content of organic 
matter and total phosphates and the 


high content of lime, existing from 


finely divided carbonate to large gravelly 
masses. Great variations in the amount 
of these constituents have given rise to 
some definite plant associations which 
are identified with definite large areas 
of land, and which are very prominent 
in springtime by the numerous and 
conspicuous flowers. These associations 


have been termed by some ecologists 
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pseudomacchia — of 


thvme, 


rosemary, 
etc., several types of maritime steppe, 
“cumuli’’ covered 


with and without 


with Christ’s thorn, the gerat steppe of 


Artemisia herba-alba, esparto steppe, 


dune grassland dominated by cotton 
grass, Imperata cylindrica, semi-mobile 
dune grassland with some woody cle- 
ments, and Aristida pungens with Retama 
raetam, low thorn thickets and bunched 
scrub dominated by Calycotome, and 
many other associations of the semi 
itself. The sebcha 


are covered with salt bushes, Salicornia, 


desert marshlands 
Suaeda, Salsola tetragona, Limoniastrum 
monopetalum, Any- 


one conversant with these species will 


[ris germanica, etc. 


realize how inferior the vegetation cov- 
ering large areas now is. 

In order to alleviate the chronic 
shortage of timber for fuel, poles, build- 
ings, etc., and to improve the vegetation 
which is so inferior, there was a certain 
amount of planting of trees in the few 
‘ Italian 
military organization, Milizia Nationale 


Forestale. 


years before the war by an 
Attempts were also made 
in dune fixation and reclamation firstly 
with the indigenous grasses mentioned 
above, followed by planting of small 
trees of exotic species, Acacia, Eucalyp- 
A few hun- 
these species were also 
With the 


exception however of these areas and 


tus, Casuarina, and pines. 
dred acres of 


planted and have grown well. 


the avenues and private plantations in 
the better farming areas, the country 
is deplorably short of timber and it is 
considered that much more should be 
done with the 


This could be 


done among the villages on a communal 


over very wide areas 


species proved of value. 


basis, just as the notable village 
Africa are 


forest 


areas of eastern managed 


AGRICULTURI 


The agriculture of the Moslem farm- 
ers, Arab and 


Berber, actually is— the 
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Vegetation in wadi of coastal plain with large woody element of thorn trees and 
tortilis, A 


karroo, and occasionally A. seyal. The 


smaller scrub growth consists of Zizyphus lotus rarely reaching 12 feet in height and more usually 


straggling shrubs which collect much shifting sand 


and Tamarix arti 
folia, Zella spinosa, Retama raetam 


most important in Tripolitania as they 
number 75,000 souls on the oases and 
good lands outside these. There are 
numerous nomadic and = semi-nomadic 
Moslems who range far to the south 
in the semi-desert and the desert itself. 
There are 625 Italian farmers on large 
concessions taken over in the early days 
of occupation, some as managers, others 
as share croppers and others as small 
holders on land of a tobacco company. 
The settlers with their families under 
the scheme of — the ‘Colonizzazione 
demogratica’’ number 9,712 at present, 
on 1,775 farms and some Moslem farm- 
ers under this 


scheme number 100. 


This scheme will be dealt with later. 
The oasis farming is characterized 
over wide areas by level fields, which 
even on gentle slopes has meant great 


Nearly 


every small field has a few date palms 


efforts spread over many years. 


and water is raised from a well near by. 
The fie lds are generally surrounded by 
a wall of beaten earth on which prickly 
pear, aloes, thorny 


capers or hrist’s 


thorn are planted. Some of these walls 


besides being boundaries serve as pro 


Associated with it are Calycotome intermedia 


ulata on certain soils, and also small shrubs of Capparis rupestris, Macruna crassi 


Certain soils on sandy plains of the area also carry associations 
of L’rginea mastima, Asphodedus semipolins, Iris germanica 


Courtesy of Dr. Cesare Chiesa 


tection against running storm water, 


The numer- 
ous sunken roads between the fields also 


leading it away gradually. 


assist in dealing with storm water. 

The implements used by the Moslem 
farmers are very primitive, the plough 
being a simple wooden affair with an 
iron point. Weeding and cultivation 
are carried on by hand, knives, and 
hoes. Weeds are generally collected 
for forage for the few beasts owned by 
cach farmer. 

Many farmers travel to the coastal 
or even semi-desert plains to grow their 
cereal crops during the winter and 
spring periods, returning in the summer 
with their produce to their permanent 
homes. These might be termed semi- 
nomadic and it is quite common in the 
spring of the year to find an orchard or 
garden in an oasis or on an ancient bench 
terrace in the hills the owners being 
fifteen miles or as much as two days’ 
journey away, where they are harvesting 
their barley crop in the wadis and more 
fertile plains and threshing it by age-old 
methods. In the oases the main winter 


crops are barley of six-rowed type and 
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wheat. A biennial crop is capsicum of 


A little 


anisced and cannabis hemp is grown. 


which there are a few varieties. 


Summer irrigated crops are maize, pump- 
kins, 


beans, eggplant, 


watermelons, many vegetables, 


tomatoes, tobacco, 


sorghum, and millets. In some areas 


finger millet is favored, while in others 


pearl millet, and sorghum is favored 


mostly in eastern areas. Lucerne is 


largely grown. Great olive trees in 


number can be seen in the Jebel valleys, 
Kussabat, some 


particularly at being 


hundreds of years old. Of fruits, figs, 
mulberries, pomegranates, almonds are 


grown in small patches, often close to 


the well itself. There are a few carob 
trees, but bananas and other fruits 
common in the sub-tropics are rare. 


The fruits of the prickly pear are also 


eaten. Henna plantings are often scen. 


Tobacco is a valuable cash crop, the 


cultivation of which is regulated by 
More might be 


plantings of 


monopoly legislation. 


done with well-budded 
citrus as a food and money crop. 
Mention might be made of the trog 
lodyte farmers near Garian in the Jebel. 
They live in large square holes dug in 
the the 


of which 


calcareous red earth, in sides 


have been excavated living 
quarters, storchouses, and stables. Een 
trance is effected by a tunnel. History 
records the existence of troglodyte peo 
ples far to the south of the present semi 
desert. It would be interesting to know 
if these people were the ancestors of 
increasing 


the present ones, who, with 


desiccation, migrated to the 


present 
sites. 

Improvements and assistance to all 
the Moslem farmers are easily visualized. 
Better implements and fertilizers could 
the 
case of the 100 settlers mentioned above 


be obtained co6peratively as— in 


(o6peration or control in 


marketing 
certain produce could be introduced with 


advantage. The better utilization of 
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waste products could be done with great 
advantage all round, resulting in better 
sanitation, in less fly menace and spread 
fertility 
Improvement in varieties of crops grown 


of trachoma, and. in 


yreater 


or the introduction of better varieties 
such as with the millets could be done. 


In certain cases some improvement in 


stock and treatment of a few diseases 
in animals, especially intestinal para- 
sites could be carried out. The root 


gall worm in certain plants is a great 
pest and in the intensively cultivated 
leaf 
There is much work for 
plant pathologists. 


areas, certain seasons lead to 


and 


root diseases. 


COLLECTIVE SETTLEMENTS 


The stimulus given during the regime 
of Marshal Balbo to 


ments or groups of coéperative small 


collective settle- 


holdings has been referred to. Under 
the aegis of concession holders such as 


the and la 


Azienda Tobacchi Italiani 
Valdagno, before 1935, there were groups 
of small holders who worked in- co- 
operation, utilizing various cash crops 
such as tobacco, grapevines, and ground- 
Later, 


spread over a period up to 1939, most 


nuts, in the economy of the farm. 


of the settlers arriving in the last two 


years of this period, these collective 


settlements commenced under what 
looked like the most favorable auspices 
of governmental support and active pat 
ticipation, and they appeared to em 
body all those principles underlying the 
real success of colonization of this order 

Settlers were carefully chosen by the 
Italy 


received on prepared holdings, whos 


lascist 


authorities in and 


Were 


size and whose homesteads, buildings, 


implements, ete., varied in each group 
Roads and wells were everywhere pro 
vided and the settlements were grouped 
catered to the 


around a center which 


health, 


ational needs of the settlers 


cultural, spiritual, and reer 
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that these 


blocks of land acquired by the govern 


It is important to note 


ment and handed over to the central 
organization, the most important. of 
which is the Ente per la Colonizzazione 
della Libia, were considered after a 
survey to be of such a size and with 
such conditions of soil, climate, water 
supply, and vegetation, that, in cours 


of time, the settler would eventually 


become the happy and contented ownes 


of his holding, free from debt and 
assured of a prosperous future for him 
self and his tamuly. 

The settler was financed in the carly 


davs after arrival and the Ente concern 


was entitled to all the produce of the 


cash crops, other crops such as veg 


tables and fruits, dairy and 


poultry 
produce being mostly consumed by the 


family. \ites two to. three vears ot 
this, during which the settler received 
a small salary adequate lo keep the 


family in food, clothing, etc., he became 


a partner in the enterprise, being cred 
ited with half the proceeds of the sale 
of the cash crops. This credit) period 


was to have lasted several vears until the 


community manager and the central 


organization decided that) the settles 


could operate on his own 


Nearly all these collective settlements, 
in mane bent vroups, called by the 
lascists demographica”’ have not had 
time to pass the second stage and the 


war has precluded several of the oldes 
men from becoming independent 


During the second Stave, eflorts are 


made to develop th 


pay off the 


holding and. to 
debts inh urred on behalf of 


the settler 


during the early 


periods, 
Payinents Varving according to the re 


sults of the greatly varying 
This much like 


those visualized in some of the collective 


States 


SCASOTS 


program sounds 


Very 


settlements in the United such 


as Penderlea, 


sponsored by the bkarm 
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Security Administration during the past 
15 vears. 
Another organization called the Instt- 


tuto Nationale della 


Social assisted 


lascista Provi 


denza also settlers in 


eight groups on a similar basis, com 


mencing one in 1935, others in 1938 39, 
dealt 


noted 


which need not be with in detagl, 


that all 
collective settlements altogether do not 
than O00 


but it must be these 


contain more holdings o1 


144.500 acres 


independent or are 


family farms, which covet 


and that few are 


likely to be. 


livelihood on the average 


when working for then 
acreage of SO, 
the seasonal 


during the vears when 


rainfall is only normal or below such a 


figure and when no locust infestation o1 
desiccating ghibli winds come to destroy 
CrOps. 

In view of the principles which must 
be observed in’ the establishment. of 
sound and successful settlements of this 
order, it is here 


all the 


with 


necessary that 


to state 


settlements are situated in zones 


a Mediterranean climate, in parts 


inferior, which have been deseribed 


above and where the soil series COVETING 


the areas the 


were cither of marginal 


OWMSIS 


type or largely fine sandy 


Hore 


soils of low fertility. On no settlements 


were there appreciable areas of soils of 


medium to high fertility and moreover 


to minimize the abnormal soil erosion 


which can be seen on many settlements, 


no arrangements, recoenized as standard 


in all Progressive countries of the world. 


Cah be Seen. 


Phe whole scheme during the past 


eight or nine vears has not been stabi 


good foundation, and it 1s 


doubtful if} the 


lize d onoa 


agricultural authorities, 
who were responsible for the position, 


and the size of the holding which would 


be managed by the settler and his 
family, had made an adequate survey 
of the soils, the climate and = agro 


CCONOMIIE 


factors, which would make for 
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highly successful results under the set 


of conditions on cach holding. 


CROPS 


Passing from the above to the par 
ticular crops which were specified to be 
vrown by the settler, olive trees received 
most attention, but unfortunately under 
the average conditions, it takes at least 


ten years for the trees to yield a payable 


crop. Some return is obtamed from 
crops interplanted in) the groves such 
as cereals and grapevines. The latter 
again has been a great feature when 
planted alone, but with a return to 
normal conditions it is doubtful af 
grapes, cither for food or wine-making 
will be a prominent feature in’ the 
economy of the farm of SO acres In 


1943 the 
ghibli, the 


crop was decimated by the 


hot dry wind blowing fiercely 


from the Sahara in August and. there 
was much lo from Jocusts this year 
In Algeria, moreover, there has been 


considerable financial loss from: grape 


vine culture under ilar = Medites 


ranean condition 
Wheat wa 


crop to be grown, although the 


iain food 


Mo lem 


pecihied a thie 
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farmers after centuries. ol 


CX PerIence 


grow much more six-rowed barley dur 
ing the winter periods with their erratic 
rainfall. The settlers are ina tavorabl 
position to produce cereals for their own 
consumption in seasons of good rainfall 
owing to the machines they may use in 


cooperation and the low value which 
may be put on their own cfforts, but 
when the high cost of fertilizers, 


taken 


sideration and when then 


ny, and rotations are mto con 


time may be 


spent more profitably on other labors, 
especially during seasons of low. yield 
combined with the low cost of flour 
in normal times from the great wheat 


vrowing Countries of temperate climat 


the production is 


qpuaite UNCCONOLL 


iIndecd the case imi all sub 


tropical regions, which are tree trom 
frosts, where a tmiaritinn littoral and 
coastal plain are covered almost) en 
tircly with sands of low fertility and 


where the ramtallis very errati 


\ir-cured tobacco is a erop whieh in 
all likelhood wall be profitable lor sore 


Canna There is a large market locally 


and the production is) carctully regu 


under a Monopoly I 


lated at present 





biothe 12. Groups of Acacta tortilis and Pistacia atlantica in depression and flood grassland witl 
voody elements i Wadi Sofegyin J hiese tiust e formed considerable forests im: wadis, clepre 
ional flood grasslands in the coastal plans, more fertile areas of lower zones of Jebel Neftsa, and 
the plateaus of sen desert in ancient tron C courte of Dr. Cesare Chiesa 
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isa crop which will repay careful atten 


tion to the soi from: the pomt of view 


of fertilizing, manuring and rotation 


Manuring is of the utmost miportanes 
in all the crop production of these setth 
ments and with the shortage of stock 
which has resulted from: causes referred 


to above Thi problem ol vettime any 
of the holdings on a correct animalerop 
balanee, important as itis, is now diffi 


cult, ( peocrally al any Lon k Is hich 


priced atl present doubly un 


fortunate a avathable on 


most holdings for forage erop sucha 


lucerne 


Little reference need be made to other 


crops such as groundnuts, fibres, a few 


castor oil trees, essential oil plants, and 


ctables for sale i local market 
burt any the 
haa Lo Compete 


Mo lk 1h) 


thie Vay 


latter case uch production 


with that produced by 


farnies my othe: omore | fertile 


ceems that ot wall be many 


years before any of these etthes will bo 


prosperous farmers and then 


by, 
\ 


md mitrocduem 


perhap 
holdin 


i different sy 


only Combining some ob the 


cpunaite lew 


Ol avriculture when condition 


return 


to normal after the war and ats attes 


Hath 


Mi hilton 


Of miueh 


mivht be made of the need 
revitet 


horcocl 


ettles 


prodiuetion of pro 


lective thre 
and ill 


dered it 


how tha family ol 


Vera bout) when tha 


the Other problem «the Cool 


Can easily bo how utterly 


eon Phhhpo 


thle at would lave been to aceomiplt ly 
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the settlement of 100,000 people on the 


land in Libya in 1942 or in) another 
5S years, a further 250,000. The aims 
underlying such a Fascist scheme can 
be imagined, but cannot be openly 
stated 


POPULATION 


Phe total Northern 
Pripolitania is 764,579 (Table IV). Of 
of these 170,000 Moslems, 21,000 Ltalians, 
19 500 


population of 


and 


Jews are urban dwellers, 


mostly in Tripoli and its suburban oases 
Phe number of 


farmers actually identi 
land 
75.000 


and stock 


\rabs, 
1380 Ttalian colonist and 

Phere are about 250,000 
cnu-nomadic Moslems of 


bout 


with house, 


are 
approximately Jews, and 
Berbers, and 
other farmers 
nomadic or 

there ts 


lite 
these 


HHLING cl rere 


the 


different and 


a vreat variety in modes of 


and kinds ot 


niivration 


Phere is 


towards 


Abnony 


peopl now a evreater ten 


deney sedentation which = in 


CCAS thre 


ChISCS 


problems i the and 
urban 
abl 


found on the 


threat 


center where numerous miset 


md tents to le 
kirt , 


fifths of the 


habitation are 


oul It will be noted 


four 


population are 


rural 


Population densitt 


abl In 


bie luc 


«lle VCTy Viltl 


the more tertile areas, which 


thre OnUSE there 


«the EPPTEONI 


Hately 325 


In 
the coastal plain are in a medium st 


to 


person the square mile 


the areas where tine sandy soils of 


cule 
ibout 


md coastal plain wath 


ol tertility, there 


ine pel On 


to 


rail all other 


Cpubabe Albea 


of the bill reeion 


sooo \l 
Ooo ( 

1/4 OOO pie Colne 

11 OOO yt ke 
Ooo 


SOOO 
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hIiGURE 13 feacia lortilis trees on flats, with 
scrub of Zizyphus lotu ind species of Retama 
in Wadi Sofeggin klevation 97 feet Wad 
Sofeyyin (ourte of Dr. Cesare Chiesa 
poor sandy soils and rocky outcrop 
there is hardly one to the square mil 
Doubtless much of Northern Tripolh 
tania has reached saturation Capacity 
Table \ 
LIVESTOCK 

The small numbers of livestock in 
the country have been referred to 
There are approximately QO OOO goat 
150,000) sheep, 24,000) cattle, 20,000 
camel 20,000 donkes and 500 each 
of mules and pis 

The grazing areas are very poor and 


the country can never support vast 
herd Fortunately for the small holdes 
who owns a few head of stock, there are 
practically no diseases which are seriou 


ly 


vetermary a ] 


disabilitie and cannot controlled 


with ricall tance 


There ts 


Cotyie 


doubt for imereased 


Poot 


herds of cattle and heep provided thre 
increase can be fitted in with a better 
utilization of the vrazing lands and an 


increased production of forage crops by 


irrigation and (soa 


bye 


much 


Waaty 
ot 
alre ady 
land 
cattle 


PUVA UPA 
thre ( 


thie 


pert ally mentioned a 


further 


damage i 


denuded and eroded yvrazing 


which can no lonyes 


Here al 


would va) ‘) 


Upport 


il 


clsewhere ome au 


shie ( pp 


thorits lar a to place al 


ban on voat farimiuns 
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\s 
SO k 
the 


of the number 


could 


all ¢ xamiple 


Ol 
support, 
cited The 
Mareellin 


and 


COUNTY Once 


bye 
\inimien 
the Province 
of Leptis Magna to deliver 4,000 camel 
thi his 


following case may 


Roman General 


Wh 


, > 


$63 caused City 


for rationing 


ol army, which 
was promptly accomplished Libyan 
elephants were beginning to disappear 
about this time, due partly to the de 


truction of forests, their natural erazing 


mialler use to which they 


the 


areas, to the 


were put by occupying power and 


thi 


thie 


\t 
tified 


to slaughtering for food Litine 


de 


ryaadanns 


ha t¢ 
the 


also ‘Tertulhien 
ert most lamou 


fielad 


heep have 


elhacinys 


the 


are 
cultivated encroach 


the 


domains, 


into the forest put to 


flight the wild beast 
INDUSTRIES AND PRAbI 
The industries of Tripolitania are few 
nn number, whieh as surprising when 
the urban populations of “Tripoli City 
totalling 126,000 and of other small 
center uch as Misurata, are taken 
into consideration Many of these in 
dustries are correlated with agriculture 
and the oasi uburbs of these urban 
center are peopled by market yar 
deners and small holder who do well 
out of the market near by, in prepara 
tion of foodstuff ale of veyetables and 
in horse-drawn and other transport 
which reaches large dimension 
Natural resource Upon which ain 


dustries cde pp nd are few The following 
may be noted: tobacco, vevetable oil 
tunny and other fish, wool, fiber hick 
and skins, sponges, limestone for build 
ing, and clay for briekmaking Sor 
of these are utilized in local home im 
dustries and handierafts whieh may be 
Corie much handicapped ly the nt 
portation of materials made clsewhere 
by modern methods and machiners 
Such are the manufacture of textile 
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carpets, wool barracan the universal 
overalls), and even soap 

\mony other minor industries which 
ean eventually be more developed are 
the leather, paper trom: esparto gra 
brickmakine, and making of locally 
popular boots and shoes 

There ts also the large wine produc 
tion, some small distillertes of spirit 
from wine and fermented dates, a large 


brewery utilizing imported barley malt, 


and notably the large 


factory tor manu 
facture of civarett TL 
The tunny fisheries are of great im 


portance, 400 ton 


One of canned meat 


being produced during the last season 

Tourist trathie was of great value to 
this country once and with the coming 
of peace and the advent of great an 


Miriea, thi 


avam of vreat pot ntiality 


line . ACTO 


trathe may 


eventually be 
Pravch 


owing to war conditions, 


at the present abnormal 


tiie 4 
but a reversion 
to prewar conditions is expected ino the 
future \ 


Colony of 


Neal 


part of the former 


Libya, which has been 


neve 
asound financial proposition, the follow 
1935. the 
worth 61,000,000 
inports 398 000,000 lire 

halt much Phi 


Pripolitania were 


ing figures are of interest In 


exports of Libya were 
lire, and the 
and a 


Or SIN tire ‘l 


imports of normally 
worth about five 


tore or cost of fortiheation 
hould by 


burt iy Ver 


tannve her export 


military 

Matter 

future 
likely 


required to pyre 


accounts do not meclude 


much better om the 


of normal rapotall, ots 
will bv 


COUnTES 


that subsidise 


erve the from CoO 


Pa} parlou 


Pheoryine tite 
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C ONCLUSION 


From the foregoing study of this 
country which has a maritime littoral 
and coastal plain with a climate drict 


than those of most other Mediterranean 


countries, it will have been seen that 


numerous problems have arisen in its 
far-distant and more important past 
and are arising at the present time 


The main problem, even with the small 
population, is how the 
livestock can be 


population and 
Haintamed on its own 
during the 


resources not only 


SCLSOTLS 
of normal rainfall but also when. the 


rainfall during the vrowing season Is 


normal 
health of 
by thos 


far below Inereased yields and 
tock can bn 


methods which have been out 


better obtained 


lined. Even in a country 
staff has 
cultural 
South 


where a 


very 


large been studying 


AVTI 
problems lor years, 


\Mfrica, it 


review 


namely 
has ly en found 


ask for 


Hatters as 


Heces 


sary to and to 


early 


action on. such 


¢ onomi 


di sauboalitue , labor 


mncthcmney, unorgan 


ized settlement, social security, better 


metbods of land use, more effective soil 
conservation, reclamation, need for sur 


veys such as 


an ext nded avro-cconom 


Virica 


CCOMODIIE ally 


survey, cle kew countries in 


would not be better off 


for such a thorough survey and the 


progress which would result from action 


with its findings 


tirke 


taken in accordance 
Phis unfortunately may 
Politu al 


not concern thy 


that 


SOME VYOCArS 


to attaim considerations do 


review, but it is hoped 


When the future of this and other 


Mediterranean countries is decided, thes 


may vo forward in unison 








THE WASHINGTON 


APPLE INDUSTRY 


Il. ECONOMIC CONSIDERATIONS 


Rayburn D. Tousley 


N Part I of this study, the geo- 
Washington 


apple industry was discussed with 


graphic basis of the 


the view of indicating the favorable 
production factors that have led to its 
that, 


development. It was concluded 


although changing geographic condi- 
tions have probably resulted in some- 
what higher costs of production during 
recent years, the problems of the in- 
dustry have arisen primarily from eco- 
nomic changes in the competitive situa- 
tion and the extent of demand for the 
product. 

It is the purpose of the second part 
of this study to show the extent of the 
economic problem, to point out the 
causes of the industry’s decline, and to 
discuss briefly some of the possible 
solutions that have been considered by 
the industry from time to time. It is 
hoped that this discussion will serve to 
that 


effort must be expended if a satisfactory 


re-emphasize the fact additional 
peacetime solution to the problems of 
the industry is to be found. 


DEVELOPMENT OF THE INDUSTRY 


Washington apple production began 
on family orchards as a part of general 
subsistence farming. By the early 
1890's a few shipments were being made 
to distant points, and Washington's 
million-bushel 


1895. 


first apple was 
By 1898 production 
had increased to 2,000,000 bushels, and 
in 1906 it reached the 3,000,000-bushel 
mark. At 


Washington 


crop 


attained in 


this time, the future of the 
apple 


industry appeared 


bright indeed. The re seemed to be no 


and Iloyt Lemons 


market. 


to growers ranged from $500 


limit to the eastern Returns 
to S1T500 
per acre, and a news item in 1909 
reported the purchase of a car of appl - 
by a New York dealer at a price which 
averaged $.08 per apple. 


Although setbacks 


from time to time in the form of pric 


minor occurred 
declines, the Washington apple industry 
continued to expand rapidly. During 
the five-year period 1911-1915, average 
annual production was 7,500,000 bushels 
New orchards came into production in 
1916, and the crop of that year exceeded 
16,000,000 bushels. By 1919 production 
had increased to 25,000,000 bushels; in 
1923 it amounted to 33,000,000 bushels; 
and in 1930 Washington produced its 
peak crop of 38,000,000 bushels, almost 
25 per cent of the total United States 
production. Table I shows the growth 
of the Washington apple industry after 
19106. 


EVIDENCES OF DECLINI 


The Table | 
the extent to which production of the 
Washington 


data in also indicate 


be en 
1930. 


apple industry has 
reduced since its peak year ol 
Although average total production for 
1931-1935 
only a five per cent decrease in relation 


to the 


the five-year period shows 


1926-1930 period, commercial 


production decreased 16 per cent and 


car-lot shipments 18 per cent. Com- 


paring the period 1936-1938 with the 
period 1926-1930, average total produc- 
tion was down 12.5 per cent, commercial 
production 20 per cent, and shipments 


25 per cent. Shipments declined even 
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1939 and 


It thus seems obvious that during 


substantially during 


more 
1940. 


the 1930's it was becoming increasingly 


dificult to tind markets 


and that a greater proportion of the crop 


satisfactory 


was being disposed of in other than fresh 
fruit channels, if at all. This indicates 
a smaller return to the grower since fresh 
fruit channels are the most profitable. 
The decline of the Washington apple 
industry since 1930 also can be shown 
by the decrease that has taken place 


In Table I] are 


presented (Census data for 1930, 1935, 


in the number of trees. 


and 1940 with respect to the number of 
apple trees both in Washington and in 
the United States. 

According to these data, the decrease 
in trees of bearing age between 1930 
and 1940 has been 34.5 per cent both 
for Washington and for the United 
Thus general nation- 
appl 


However, the 


States as a whole. 
wide discouragement over the 
situation is indicated 
decrease in 


trees not of bearing ag 


between these two Vvears amounted Lo 
almost 31 per cent for the United States 
as a whole and to 71 per cent for Wash- 
ington. This greater failure to replant 
would appear to show more pessimism 


\\ ashineton 


than of growers as a whole in so far 


on the part of erowers 


as the future 


of the apple industry is 
concerned. Much more significant, how- 


ever, is the fact that almost  three- 
fourths of the nation-wide decrease in 
Ag took 
between 1930 and 1935, whereas almost 
seven-cighths of the decrease for Wash- 
between 1935 and 1940. 
This tremendous decline 1935, 


despite the return of a moderate degree 


trees not of bearing 


place 


ington cam 


after 


of general prosperity 
1930's, indicates that the problems of 
the Washington 


large extent from economic conditions 


during the late 


industry arose to a 


within the industry itself. These condi- 


tions have their origin in changes which 
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a 
w 


have taken place between 1930 and 1940 


in basic production and = marketing 


pre cesses. 


) 
PRODUCTION FACTORS 


One of the most important production 
advantages of the Washington apple 
industry has always been the high yields 
per tree and per acre. According to 
Census data, the average yield of apples 
per tree ol bearing age for the entire 
United States was 1.5 bushels in 1935 
and 2.6 bushels in 1940. 
Washington 


vield of 6.7 and 6.9 bushels respectively ; 


By contrast, 
growers had an average 
Of course, the average yield per tree in 
the eastern regions is brought down by 
the existence of many small and care- 
lessly tended orchards conducted on a 
part-time basis; but it is probable that 
production per tree in Washington is 
at least twice that ot comparable com- 
mercial areas in eastern states. On a 
per acre basis, produc tion in Washing- 
ton is even more favorable because there 
are more trees per acre in Washington 
than in the eastern states. The U.S. 
Department of Agriculture gives a figure 
of 50 per cent more trees per acre in the 
Wenatchee area than in certain regions 
of Michigan and New York. 
Washington's production advantage 5 
discussed in the first part of this study, 
may be enumerated as follows: (1) a 
natural soil fertility that leads to high 
vields, (2) a favorable climate which 
gives al regular crop and well-colored 
fruit, and (3) irrigated farming which 
leads to more rapid growth, a greater 
vield, and These 


larger-sized fruit. 


advantages helped to overcome. the 
markets 


during the early stages of development 


handicap of distance from 
of the Washington apple industry. 
Since 1925, however, it is doubtful 
that Washington growers have been able 
to produce apples at a lower cost than 


have eastern and middle western grow- 
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ers. In the first place, the latter have 
made improvements in production meth- 


In 


the second plac e, certain costs of Wash 


ods which have reduced their costs. 


ington growers, notably those con- 


nected with spraying, have increased 


It is difficult 
Wash 


ington production costs have ever been 


during the past 15 years. 


to determine, in fact, whether 
substantially below those of other areas. 
Perhaps the principal production ad- 
the Washington 
has always been the quality of the fruit 
In there 


present three production costs incurred 


vantage of 


industry 


vrown. any event, are al 


by Washington growers which appear 


to offset completely the advantages 
r 
] Pre I ( f 
Sit I 
Croft l 
} I 
1 OOO bu 
1916 16.5600 
1917 1%,360 
191% 19,592 
1919 15 29 
1920 1% 300 
5 ‘ 196?)1 
1921 $1,500 
1922 449 
1923 $4,000 
1924 000 
1925 ~ FOO 
ear sO 
1926 4.445 
1927 4904 
192% $7,446 
1929 0,000 
1940 ~ O00 
4.04 
1941 1 OOO 
1932 O00 
1944 9) 0) 
1944 430% 
1935 0 
1.4 
1946 94 
1947 0.01 
194% 9 410 
1949 
1940 
c ”) 
( ‘ ‘ 
1919 
or cline ‘ 1 
I ‘ 
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These 


the cost of irrigation, the cost of spray 


derived from high) vields. are 


ing, and the cost of thinning. 
Expense of irrigation is a substantial 


be 


which 


cost clement which must borne by 


Washington growers but is 


non 
in eastern and middle western 


A study by Neil W 


existent 


orchards. Johnson, 


covering the three years 1926 1928, 
reported that) irrigation costs in- the 
Yakima area, including interest and 


depreciation, amounted to $13.73 per 


acre in overhead costs and $12.04 per 


acre in labor expense. 
the Wenatchee area amounted 
to $20.44 and $17.58. With 


produc tion per acre on the farms studied, 


( orresponding 
costs for 


ah averaye 


BLE I 
IAL Propucry CAs 
1916 1940 
Com? ( 
Py j 
1 O00 bu ( 
14,426 
15.847 
16.23 
1,501 7 O23 
] 0 14 
Ti 
1.001 44.4 
024 my] 
MC) $4,055 
19.500 1S¢ 
GOLD 4 O46 
1.24, ( 
5 44 ) 
.t8 4 Md) 
40,900 41,414 
+500 44 0 
44.900 } l 
af 
) 44 
, 4] ‘0 
0.000 6,411 
4. &SO % 
1,46 
Os4 O4 
1 ooo ; 
440 7.440 
10) ‘it 
r 
" ; 
110 ao 
Le 1944 


PHe \WASHINGTON 


TABI 
i 
) 

1 / | 

1936 48,849 455 
1935 42 545 17,519 
1940 4.15 13.511 
% dec e 1940 1930 44.5 1) 

( i O40 | 


of 484 in Yakima, and 536 in Wenatchee 
a western apple box is approximately 


equivalent to a bushel irrigation Costs 


per box were approximately $.0533 in 
Yakima and $.07 in Wenatchee Phis 
cost was probably somewhat lower 


during the decade of the 1930's because 


of lower wave rates 


\ second COst ot 
that ot 


considerable 1h) 


portance ts spraying Johnson 
cost of materials and labor to 
be $31.49 per acre in Yakima and $39.48 


In} Wi reat hee 


found the 


, or $.065 and $.074 per box 


respectively corresponding cost 
for orchards inp Niagara County, New 
York, during the same period (1926 
1928) was $15.14 per acre Because of 
lower yields, however, the cost pet 
bushel in New York was almost $.13 


since 1930, the cost of spraying in Wash 
ington has while 


New 
\ericulture 


increased substantially 


remaining relatively 


York. ‘The 


estimated 


constant im 
Department ot 
the cost. of spray materials 


1940 in Wenatchee at 
Niagara County 


and Jabor during 


$55.30 per acre and in 


al 15.00 per acre 
\ third 


Mmiportant in Washington and either non 


production cost) which = ts 


existent or nominal in eastern regions 


is the cost of thinning 


Johnson found 


the labor cost of thinning to be $21.78 
per acre in) Yakima and $31.36 0 tn 
Wenatcehes Thi Department ol \ern 


culture « timated the cost 


in Wenatehes 


during 1940 


at sS24.00 per acre 
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140 1945 1940 
) / , 
’ | ' 
116.404 5.104 48 6.14 
1O0.054 j s xs” 5.457 
41,664 $404 j 4.6076 
sx 4 4.5 1.3 WO 1 
' P | 
In the final accounting, there appears 


to be little difference in produc tion cost 


Washington the 
Cn the 


between 


and eastern 


states basis of Johnson's data, 
the Department of Agriculture computes 
production costs (i.e. growing cost, not 


including cost of harvesting, pac king, or 


selling) exclusive of interest during the 
vears 1926 1928 at 3.40 per bushel in 
Wenatchee and at $.417 in) Niagara 
(Countv, New York Using this sam 


basis, produc tion cost in Yakima would 
have been from $.05 to $.09 per bushel 
Wenatchee \ study of 
Michigan, in) 1935 
a comparable tigure of $.269 


For 1940 the Department of Agriculture 


than in 


as 
Berrien County, 


arrived al 


estimated produ tion cost in Wenatchee 
at $ Niagara 


these 


355 and in ounty at 


S356 None. of include 


heures 
interest on investment 


\lthouch 


compl te, 


the above data are hol 


Washing 


ton produ tion costs are not significantly 


they indicate that 


below those 


ireas and that they 
the 


of other 


mav even be above other 


COSTS ol 


revions Wm some mstanees 


MARKETING ( 


\\ ashineton 


suffered 


OSTS 


Phe 


alway s 


has 


hand ap ot 


apple 
the 


lary 


VrOWC! 
from 
the 
the East 


yreatel 


distances trom 
markets of 
This 


resulted in 


CONSUMING 
Middle West 


COUESC, has 


and 
distance, ot 


much higher transportation 


charees than have been borne by his 
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local this 


competitor. To overcome 
the Washington 
made an effort to place on the market 
an attractive product, carefully packed 
and properly graded and sized. 


Washington 


growers began specializing in high qual 


handicap, 


orower has 


Thus at an carly date, 
ity apples of a few varicties which were 


markets This 


aided in establishing a reputation for 


in demand in distant 
Washington apples which in turn helped 


maintain higher 


sales in 


Main 


required 


prices and 


competition with local apples 


tenance of this 


reputation 
yreater care in producing and handling 


than would otherwise have been neces 


sary. Thinning, pruning, and spraying 


of trees) produced larger apples and 
better yields \pples were picked care 
fully and at the correct maturity for 


They 


were carefully washed of spray residue, 


color, flavor, and ke« ping quality 


vraded, and packed in) sterilized boxes 


lmimediate and 


precooling tora na 
refrigerated warchouses kept apples in 
prime condition for sale at a later tin 
after local apples had disappeared from 
eastern markets 


Thus the 
Washington 


question of transportation, have alway 


marketing cost ot the 


vyrower, aside from any 


been higher than those of eastern and 
middle western grower During the 
decade of the 1930° harvesting and 
packing cost which include picking, 
yrading, hauling, wa hing, sorting, and 
packing amounted to almost $.50 per 
box; and shipping point) storage and 
warchousing on the average added 


from 9.11 


\lthough com 


made of 


to S.15 more 


plete studies have not) been 


harvesting and packing costs in eastern 


revions, the 


Department of Agriculture 


estimated costs in 1940 at about $.35 
to $.38 for a packed bushel basket Phi 
cost tomany farmers would undoubtedly 
bee Le because many castern vrower 
have not attempted in the past to put 


(GROGRAPHY 


up a pack comparable to that of western 


vrowers. Sut even. tor 


a comparable 
pack the cost in castern states ts at least 
$.10 to $.12 less than it is in Washing 
ton. Storage charges are approximately 
the same in both regions when apples 
are actually placed in storage, but a 


much smaller proportion of castern 


apples goes mto storave (espec tally into 


cold than of 


storage western apples 


Washington must dispose of much of 
its apple crop afte) local apples have 


been sold and are no longer avatlabl 


Since selling charges do not. vary 
vreatly between the two revions, 
amounting te. $10 or St pel bushel 
for both areas in normal times, ther 


remains to be considered the item of 


transportation as the principal cost 


factor It is difficult, to determine a 
typical freight) rate) for Washington 
apples, since rates are changed tron 
time to time as are the arbitrary weichts 


assigned to a box of apples for billing 


purposes On the whole, however, 1 
may be stated that the cost of trans 
portation to a point cast of the Rocky 
mountains would not be below S40 


per box and would range upward to 9.55 


Or more This cost may by 


compared 
with an average 
New York appl 
bushel In 


transportation cost tor 
ot perhap S20 pet 
addition, 


Wetnhy Hiipormrent 


of Washington appl have to bear 
certain railroad service charge uch oa 
ine, refrigeration, ventilation ind 
heating The average cost) tor uch 
ervices for all apple hipped has been 
found to be about $.03) per bos Hut 
when one of these serviecs must be 
utilized, the aetual charge | between 
8.05 and $.06 per box 

The above data indicate that Wash 
migton apple even with the most 
favorable fremht rates, are under a cost 


handicap of from S40 to 9.60 pet bushel 


with 


\nd 


im most market when COUP CUS 


ot comparabl pack 


lon al apple 


Pak WASHINGTON 


these higher marketing costs are not 


offset appreciably by lower production 


costs. 
RETURNS TO GROWERS 
\lthouvh — the cost data presented 
above are incomplete, and for some 
items even fragmentary, they are prob 


ably sufficiently accurate to demonstrate 
that the Washington did 
recelve his cost of produc tion (including 
ol 


It appears that the average 


vrowet! not 


costs) during the decack 


marketing 
the 1930's 


net-to-grower price during this period 
would have had to average between 
$.80 and $.85 per bushel to cover what 
were virtually his out-of pan ket costs 


If production cost is estimated on the 
average at $.35 per bushel and harvest 
ny and pratt king costs at $.50, the total 


S85 Potal costs actually 


during 


amounts to 
been a littl 
less 


vears of the depression, but they could 


mav have than this, and 


undoubtedly were the worst 


hardly have been below 8.80) on the 
averave for the entire decade 

lt is evident from the data in Table 
11 that an AVETALE Price higher than 
this estimated cost. of production Wits 
realized ino only four of the 11) vears 
between 1930 and 1940 Moreover, 
during four years the average price pet 
bushel was below $8.70 

PABLI 
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ot 
the limitations of aver 
be that 


grades, 


These figures 
all of 


niust 


AFC, COUFSEC, AVCTALCS 


and have 


aves. It realized certain 


varicties, and sizes” brought 


prices sufficiently high to cover costs. 


\lso, 


and a 


SO low costs 


producers) with 
ol 


satisfactory 


large percentage favorable 


yrades and sizes made a 


of the 


was estimated 


profit’ at) most above prices. 


Nevertheless, it 
ol \ericulture 
that, on the basis of 1934 


the 
1940 


by 


Department in 


1937 average 


prices, added returns of at least $.15, 


perhaps as much as $.25, per box were 


required to meet the production, hat 
vesting, and costs) ol 


Washington \dded 


of $.15 per box during the period 1934 


most 


packing 


vrowers returns 


1937 would have viven a net-to-growet 


price of about $.95 Phis is $.15 above 
the minimum out-of-pocket cost estimate 
Including interest 


made above 


On 


investment and a return for the farmer's 


own labor, it would appear that such a 
lL This 
be lo keep Wwany 


and 


price would none too high 


would not sufficient 


Marginal sub-mareinal growers in 


business, but it would probably keep in 


produc tion most of the well-located, well 


manaved orchards which are vrowing 
desirable market varieties 
CAaAusES OF THE WASHINGTON 
Verne PROBLEM 

We have noted the decline which took 
place in the Washington apple industry 
during the decade of the 1930's Wi 
heave also seen that the prices received 


lor Washington apples even during the 


latter part of the decade were not 
sufficient oon the AVETALE to cover 
production and marketing costs. Ob 
viously certain changes have taken 


place which caused a rapidly developing 


industry to approach a state of meat 
economic Collapse What are these 
chanves and to what extent do they 








tr 
sn 
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represent permanent developments in 


the economic structure of the industry 2 
The 


the early 


influence of 
1930's 


the depression of 


undoubtedly was sub 


stantial. Sharply reduced) prices” re 
sulted from the low level of general 
business activity and threw into con 
fusion an industry already faced with 


a slowly but steadily declining market. 


As previously however, the 


that the 


indicated, 


writers do not beheve 


pr Pitle 


nent solution to the 


Washington appl 


problem is to be 


found merely ino a 


return to relatively times 


and shipme nts after 1935 and the almost 


prospe rOUS 


continued decline in 


production 


failure to between 
1940 
certain long-run developments with 


These 


COM 


comple te 
1935 


replant 


and how the influence of 


which the industry 


miust Cope 


developments are (1) a declining 


sumption tre nd for 


apples in’ general 


which has been 


probably caused, in) 
part at least, by the 
other and ) 


petition from local apples 


competition ol 


fruits: COM) 


merecasing 
in castern and 


middle western market 


Changes in Consumption 


NIthough it 3 


difficult’ to measure 


the consumption of fresh fruits, since 
consumption data for such product 
must necessarily be inphed from pro 


litthe doubt that 
the con uliption of apple 
the United State ha 
9ts.. “Pie 

by the data on per capita consumption 


Table IN 


duction figures, there i 
throughout 
declined steadily 


since hown most clearly 


and bigure J 


In 1909 the per capita consumption 
of apple was 63.4 pound ~ by 1939 it 
had decreased to 40. pound ‘The 
lowest point in per capita consumption 


1934 with the 


During the 


Wil reached in amount 


of 36.6 pound later 1930° 


a light increase took planes bout the pet 


Capita Consumption of apples im 1939 


Wal til] 56 per cent lye low that of 1909 
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and the average consumption for the 
1935 1939 
below the average for the period 1909 
1913. 


The data in 


five years 


was 3/ per cent 


Table I\ 
some of the products which apparently 
taken the 


diet of the American Consume 


also icy ale 


have place of apples in thi 
( anned 
fruits iereased in per capita consump 
tion by 283 per cent between the 
1913 and 1935 1939 periods. Thi 


sumption of dried fruits increased by 


1909 


COM 


50 per cent, and the consumption of 


fruit 


juices imereased from oa very 


nominal figure to one. of wnitieant 


proportions 
Sut of 


even greatel 


is thre 


Mportanee mn 


total volume merease mm the con 


uinption of 


citru trusts 


from) oan 


average of 18.7 pounds per capita in the 


PER CAPITA COMBUMPFTION OF AFFLES. CITRUS FRulTe, ano 
TOTAL FRESH Fats m tHe uMTeO States 908 1989 
POUNO8 II yy ey a ee 


4 Tota, (aan reute 


109 


\ be 
so . /\ / /\ 


4 
a0 
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orreve rawts 


0 Derren teeenaed nent 
z 
z ; : 5 3 


ACTUM OTR AED BOUNCER Amt Givim me Tame 4 


32 > 


higthe | 
1949 the 


re named 


During the period from LOO9 ¢ 
per capita Consumption of tre hy faust 
relatively constant Vieanwhile the 
per capita constimption of citrus trust 


while that of declined 


mereased 


rpople 


b 
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PABLE IN 
Pre Cari CONSUMPTION OF FROG Wb Fro Jumers* 
i me it titw Stati 1909 19349 
NN pound 
hves} 
Ve Canned Dy ie Iuice comm 
( ‘ 
Ipr Othe lotal fres! 
Fru 

1009 O48 18.2 60.8 144 at 4.9 0.4 162 

1910 60 1s. 7 o0O.4 140 4 $7 O.4 159 

oll 67.2 9 4 62.6 149 4.5 4.9 o.4 168 

912 io} 1s 0 66.1 160 11 1.4 0o.4 181 

1914 65.6 19 4 59.6 145 2 10 0O.2 16S 

1914 64.9 4 6 67.9 156 ra 10 O.4 178 

O11 42.1 P29 O81 164 Dun 1.6 o.s 188 

1916 o5.4 »2 # soos 140 5 6 1S o.4 166 

1917 so 0 9.2 54.4 142 6.3 5.6 o.4 162 

1018 55.4 17.6 1h & 122 7.5 5.4 o4 154 

1919 51.6 4 5 55_§é 141 q 7 5.7 0.4 164 

1920 56.1 7 9 55.4 149 ) 2 6.7 o.4 176 

1921 KOS uy § ih 6 1/6 x 0 6 2 oO 2 158 

1922 i | ™ 2 04.2 140 ee 6.0 0.2 171 

1924 54.4 $2.7 60.9 152 4S 6.1 0.2 185 

1924 §2.7 400 643.7 150 | 6.2 ol 1s4 

1925 1% .9 1 6 oO ® 140 1 2 6 § ol 1/6 

1926 §4.7 41 7 1 189 11.8 6 4 0? 196 

1927 17.9 42.4 62.5 144 12.2 62 oO. 140 

192s 12 4 $2 71.68 149 14.2 61 0 18S 

1920 46 4 4 66.5 147 12.6 . 7 Oo 4 1s4 

1940 1164 47 9 a4 141 1? 0 ae | oO 4 1/6 

1941 7.5 m5 16 Ol mS 5? o4 1o4 

1942 iS4 0) 7 55.0 141 9 7 52 o4 172 

O44 47 9 1% 9 1 10 ) oa oo 

1944 166 wo S46 1M) 12.4 3:5 aos 16; 

1945 1? 1 o14 145 149 5 oO Is4 

1946 7) 44 a 0 146 141 5 § 4 6 18S 

1947 14.4 Mm 2 66.7 156 ws? , 16s Os 

194% 4.9 S64 so 1 su 1 9 60 S00 0G 

149 Ww 62.4 62 6 Loe 14 0.6 6.2 a 

*Trcluck 1 ! 1 boernne 
urce: Consumft f Apriculty /’ ‘ Hhiare i \ cultural bee ‘ | Deqnar i culture 
neograpl \ ! ton, DD. ¢ Mareh, l941, po 01 

hive years trom 1909 to 1913 to an aver Mniportant factor affecting the ccononne 
ave of 50.3 pounds for the five-year ituation of the Washington apple 
period 1935 1939 an inerease of 169°) grower has been increasing Competition 
per cent Whereas the per capita con from apple producers of the and 
sumption between 1909 and 1939 of all Middle West. It has been pre 


fresh fruit 


other than apple and eirtru 


fruit and 


remained relatively 


constant 


the con Uliption of appl decreased, 


demand for 


citrus troust 


thre 


mereased sul 


hemntly so that 


consumption of all 


fresh fruit table 


remained relatively 


Increasing ¢ om pe filion from Local l pple s 


\Ithough thie 


Ih thre 


total market for apple 
United States has been declining 


toadily he LOTS, am even more 


viously that prior 


ton producer OVETC ANE 
harkets by 


distance from 


a better pack ol fruit than chid his 


CONN titer 


ture bulletin im 1926 


eastern apple pack 


Ot unttormuty, 
graded, and 


ucla uat ly 


to LO30 the 


\ Department of 
reported 
howed 
that the product Wils 
thraat 


putting 


Washing 


his handicap of 


lon al 


\ericul 


thraat 
bene k 
hot 


ve LTD 


vrade term often included a wide range 


of quality and condition 
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gradual decline of the 


The apple 
industry since 1915 has slowly but surcly 
forced castern and middle western 
yrowers to pay more attention to pack, 


This 
decade of — the 


condition, and color 


was. true 
during the 
1930's when 


A. W. 


eastern 


especially 


were low 


1938 


prices generally 
MekKay reported: in 
middle 


paying more 


that 


and western yvrowers 


wert attention to thinning, 


spraying, and other practices which 


HN prove 


that 


quality and appearance and 


grading and packing had been 


much improved 


This improvement, together with a 
vyreater emphasis on price on the 


ol the 


part 
substantial 
Washington 


markets 


consumer, led to a 


loss of volume for the 


grower in. thos which 


eastern 


are subject (0 a large amount of com 


Phis lov i| 


is vyreatest in the area cast 


petition from local apples 
COmMpctition 


of the Mississippi River and north of 
the Ohio \nd this is the area 
which Contam the largest 


population ot the 


River 
part of the 
which 


ubstantial portion of the 


country and 


constitute at 
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total nation-wide market. Car-lot un 
load data indicate a substantial drop 
In the consumption of Washington 


The gen 


is well exemplified by the 


apples throughout this area 
eral trend 
substantial decline that has taken place 
in’ New York 
largest markets for Washington apples 
1941 (Table \ Phi 


in unloads for New York 


and Chicago, the two 


prior to decline 


SIC the 


carly 1930's has been over 50 per cent 
whereas the decline for Chicago has been 
$5 per cent or more \nd it seems sig 
nificant that no reversal of this) trend 


has taken place even during the present 
period of expanded wartime market 


\ curate 


crn apples not 


unload information tor cast 


available because of 


Incomplete coverage of truck receipts 
but there is little doubt that the decline 
has been much greater for western that 
lor castern appl - Mckay states that 
receipts of apples at New York in 1929 
Were composed ot 49 per cent westert 


and 51 pel eastern but that this 


had 


western and 63 per cent castern 


cent 


chanved by 1937 to 37 per cont 
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THE WASHINGTON 


With the loss of the highly competitive 
eastern and middle western markets, the 
Washington apple grower has turned to 
areas in) which from 
\nveles, 
market 

York 
doubled 


consumption of Washington apples with 


the competition 
local apples is less severe. Los 


once a relatively unimportant 


New 


than 


in comparison with 


and 


Chicago, has more its 


in the past 15 years (Table \ In 1942, 
unloads in Los Angeles exceeded those 
of both New York and Chicago. There 
have been other factors in) the Los 


Anveles 


strong competition from high-grade local 


situation, besides the lack of 


apples, that have been partially re 
sponsible for the development of this 
market These include a rapidly ex 


panding population and an unusually 


favorable opportunity for two-way truck 
fruits 


transportation in which 


citrus 
move northward and apples southward 

Neverthel SS, the 
of local 
important factor during recent years in 
the 


fact that absenes 


competition has been a 


Host 


selection of markets for Washington 


apples is shown by the increases in con 


sumiption that have taken place in the 
South and Southwest Data for tive 
cities located in these two areas show an 
average inmercase in the unloads of 


between 35 


Washington apples of and 


10 per cent between the period 1928 
1932 and the period 1939 1943.) Sines 
the early 1930's, the market for Wash 
ington appl ha been im the process 
of shifting from the region east of the 
Mississippi River and north of the 
Ohio River to the areas south of the 
Ohio and west of the Mississippi. And 
the most fundamental factor leading to 
this shift has been the necessity of 
avoiding areas with a substantial local 
production of apple 

hireets or THE War 
The foregoing discussion has been 


concerned primarily with the cconomu 
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situation of the Washington apple 
industry during the decade of the 


1930's. The advent of war has brought 
many changes. 
In the first place, costs of production 


have increased. 


Materials and equip 
ment have risen in price to some extent. 
Many items have been in short supply 
and ditheult, if not impossible, to obtain. 
This has resulted in higher costs because 
of the 


stitute 


inferior sub 
But the 


principal increased cost has been that 


necessity of using 


items or none at all. 


rates increased 
1940 to 


Even at this higher 


for labor Hourly 


Wave 
1939 and 


mated $.75 in 1943 


from $.25 in an esti 


wave rate, labor has been more difficult 
to obtain and much less” productive 
than it was before the war One 
estimate has prin ed the decrease of labor 
ctheiency between 1940 and 1943) at 
about 15) per cent The decline was 
probably vreater in 1944 

Nevertheless, the industry has been 
relatively prosperous during the wat 


period since prices have increased faster 


than total (Dine 


study indicates 


costs 
an inerease ino costs of approximately 
100 per cent between 1940 and 1943, but 


prices increased during this period by 


250 per cent In 1940, the average 
net-to-grower price for Washington 
apples, as computed by the Bureau of 
\gricultural Economics, was $.78 pet 
bushel Phe corresponding price 
amounted to St.14 per bushel in 1941, 
$1.91 in 1942, and an estimated (pre 
liminary) $2.72 in 1943 


Selling has not been a problem during 


the war period Phe armed forces and 
Lend-Lease have purchased substantial 
quantities of apples. High consumer 


incomes and shortages of other food 


items have resulted in the maintenance 
Phe 


been 


of a high level of civilian demand 


commercial export) market has 


virtually climinated because of shipping 


shortages, but this has never been a 
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very impertant factor in any case. 
Because of the shipping shortage, Cana- 
dian apples normally exported Overseas 
United States, but 


sufficient 


have entered the 


there has been room = for 


everyone. The principal problem has 


been to find the apples required to 
fill all orders. As a result, sellers have 
taken advantage of the situation to 


eliminate, at least in part, the more 


attention has 


Less 


expensive packs. 
been paid to the maintenance of high 
Although 


there is good argument for the elimina- 


quality and good condition. 


tion of frills during wartime, there can 
be little excuse for actually lowering 
Whether 


done to 


the quality of the product. 


permanent damage has been 


the reputation for quality usually main- 
Washington 


remains to be seen. 


tained by apple 


vrowers 


POSTWAR OUTLOOK 


Postwar prospects for the Washington 


apple industry actually are not’ so 
unfavorable as might be implied from 
the analysis of economic trends during 
the 1930's. There are several favorable 
factors in the picture although much 
level of 


incomes and the degree 


depends upon the consumer 


of general bus 


iness prosperity during the postwar 
period. 
In the first place, the Washington 


grower will enter the postwar years in 
much better financial condition than at 
any time in the past 15 or 20 years. As 
a result of wartime prosperity, much 
indebtedness has been retired and many 


backlog 


Wartime profits have been 


growers have accumulated a 
of savings. 
used to build up equipment, to intensify 
efforts to control the insect population, 
and to apply large quantities of fertilizer. 
Many orchards will be in position after 
the war to produce apples more eco 
before. On the 


vrowers have 


nomically than ever 


other hand, some wasted 
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funds and have not received satisfactory 
value for money expended. In_ such 
cases, it may not be possible to earn a 
satisfactory return upon the capital 
invested. 
Secondly, the quantity of apples 
produced annually during the next 10 
to 15 years will be less than the quantity 
produced during the 1930's. The pulling 


of trees and the failure to replant, 
already described, will mean low. pro- 
duction levels for the United States as 
a whole and especially for Washington. 
Thus the supply of apples should be in 
such relationship to demand that higher 
prices will be realized than were ob- 
tained before the war. Large surpluses 
which tend to reduce prices below costs 
of production will probably be avoided, 
at least for a number of years. 

Thirdly, 


bel Ve 


there Is son reason to 
that the general level of business 
high — for 


war Phe 


relatively 
after the 


activity will be 
several years 
large accumulated demand for industrial 
durable 
backlog of 


corporate and individual savings, should 


equipment and consumers’ 
goods, plus a considerabl 
keep employment and consumer incomes 


above 


prewal levels for a number. of 
: 9 a 
, ae 3/7 . 


ae ae oa ae 
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FiGURE 2.--Typical orchard site lerrace 
on Columbia River near Chelan Note the 
orchards stretching along terrace and the 


pickers’ cabins near the center 
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Business and governmental agen- 


years. 


cies are both engaged in active planning 
for maximum employment and produc- 
On the 


necessity 


tion during the postwar period. 


other hand, wartime has 
proved our really tremendous productiv' 
the 


possibility that this backlog of demand 


capacity, and there is) always 
can be reduced more rapidly than would 
now seem feasible. It is not within the 
scope ol this analysis to forecast postwal 
business conditions, but it is important 
that the 


perity of the Washington apple grower 


to point out economi 


pros- 


during the immediate postwar years 


will be dependent primarily upon the 


degree of general business prosperity. 


The above discussion of favorabl 


factors should not be interpreted to 
imply that the Washington apple pro- 
ducer need have no care for the future 
These favorable factors are essentially 


short-run considerations covering the 


next five or ten years kurthermore, 
they are based upon the fact that the 
Washington apple industry is already 
operating and will continue for several 


vears to operate at levels substantially 


below those of the late 1920's and early 
1930's. In the long run, can the indus 
try avoid further contraction or even 


perhaps retrieve some of the ground that 
has alre adv been lost ? 

The answer to this que stion ce pe nds, 
of course, upon certain long-run aspects 


of the COMPCtitive situation. If 


COM 
should be 
realized that apples are grown in com 
18 states 


and place on the 


peting appl areas and 

mercial quantits sin 38 of the 
are able to produce 
market a product of comparable quality 
at a lower total cost, it is likely that the 


Washington industry faces a period of 
further contraction The fact that 
prices have been high during the wat 
and that they may be satisfactory for 


several years after the war would merely 


result in expanded production in’ the 
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competitive areas. Actually, the difh- 


culties of adjustment 


might be even 
greater because the Washington indus- 
try would probably be encouraged to 
expand because of these same high prices. 

Furthermore, there is no definite 
evidence that the declining consumption 
trend for apples has been permanently 
reversed. The large wartime demand 
probably has been stimulated in part 
by shortages of other fruits. Postwar 
competition from citrus fruits, canned 
and dried fruits, and fruit juices will be 
at least as great as it was before the war. 
High consumer incomes and high price 


as likely to 


production of these competitive fruits 


levels are encourage the 


as they are to stimulate the production 


of apples. Thus the Washington apple 


industry in the long run would face the 
same problems that existed during the 
decade of the 1930's 


Obviously, the permanent solution to 


the Washington appl 


problem lies in 


eliminating the competitive disadvan- 


tage under which it has operated for a 


decade or more ( osts must be reduced 


where possible in order that every 


advantage be obtained. Sut it is 


unlike ly, because of the long transporta- 


tion haul. that costs can be reduced 


suthciently to compete on an equal basis 


with local apples. Therefore, it is most 


important that production and market- 
ing practices be improved in order to 


attain the greatest efficiency of opera- 


tion and to present to the consumer a 
high quality product which will com- 
the 


taking of forward-looking measures will 


mand a premium price. Only by 


the industry overcome. its competitive 


handicap and emerge in a sound eco- 
nomic position 
\TTEMPTS AT SOLUTION O1 
THE PROBLEM 
Leaders of the Washington appl 


industry, in fact, have long recognized 
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Wenatchee 


FIGURE 3.—Scene in the Valley 
Subarea Looking narrow Wenatchee 
River Valley Apple orchards on low terrace 


across 


its vulnerable competitive position, and 


many attempts have been made to 
improve the situation. Krom time to 
time for more than 30 years, various 


groups have tried to promote interest 
among growers and dealers in agencies 
and plans which would assure greater 
coOéperative action on the part of all 
marketing 


factors. Improvements in 


received paramount consideration be- 
cause distribution of the product from 
the producer to the consumer constituted 
the main problem of the industry. Thus, 
prior to 1940, the principal proposals for 
aiding the competitive position of the 
Washington 


(1) the organization of 


grower revolved around 


some type of 
coordinated sales agency, and (2) the 
institution of an industry advertising 


program. 
Coordinated Sales Agency 
coordinated 


Efforts to establish a 
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sales involved two - principal 


agency 
types of organization. In the first type, 
it was proposed that a cooperative 
similar in 
the Cal- 


Ee xist- 


organization be established 


purpose, scope, and form to 


ifornia Fruit Growers Exchange. 
would have 


federated 


ing cooperative groups 


become local members of a 
cooperative, and new local groups would 
have been formed in districts in which 
no cooperative existed. The federation 


had 


policies, grading and inspection of fruit, 


would have control over pricing 


the produc t to 
Such 


orderly movement. of 
market, and other sales poli ies. 
an organization could have accomplished 
a great deal toward general improvement 
of the marketing process, which might 
well have resulted in higher prices to 
the grower and a greater demand for the 
product. 

In the 
proposed from time to time, a clearing 
established to 


second type ol organization 


house would have been 
make available to growers and shippers 
information on = sales, shipments, and 
prices. This is a much looser type of 
organization than the codperative and 


does not control directly the marketing 


of the product. Its adherents claim, 
however, that shippers should be able 
to control the distribution of — the 


product individually since relatively 
complete information on market condi- 
tions is available. Obviously, any such 
control must be less effective than that 
obtained by a co6perative if for no other 
reason than the fact that different people 
draw different conclusions from the sam 
information. Furthermore, any attempt 
of the several members of the clearing 
house to work together too closely in 
fixing prices might result in a violation 
of antitrust laws. 

The various attempts to organize a 
coordinated sales agency were not par- 
the 


time, there are four principal codépera- 


ticularly successful. At present 
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THE WASHINGTON 


tives engaged in the marketing of Wash- 
ington apples, but none of these has 
attained any substantial degree of 
control over the industry. All four ot 
the organizations together handle only 
some 25 to 30 per cent of the Washington 
appl volume. The formation of cleat 
ing-house associations likewise met with 
litthke success prior to the late 1930's. 
Shippers in both Yakima and Wenatche 
1939 into closely-knit 


groups in an effort to obtain some of the 


organized = in 


advantages of coOrdinated marketing 
These organizations are still in existence 
and might be assumed to have attained 
status. The 
history of such groups, however, shows 
that thei 


a permanent recorded 
strength cannot be gauged 
during a period of prosperity and rising 
prices but only during a period of rapidly 
falling prices. In any event, a shippers’ 
association docs not necessarily provide 


the solution to the growers’ problems. 
Advertising 


Sporadi eflorts to 


organize and 
finance a consistent advertising program 
for Washington apples finally culminated 
in 1937 with the passage of a state law 
levying a compulsory adve rtising assess 
ment. bunds are collected by assessing 
the growers $.02 pel 100 pounds 8.03 
since August 10, 1942) on apples shipped 
for consumption as fresh fruit. The 
advertising program is supervised by a 
commission of growers and_— dealers, 
which spent on advertising and othe 
sales-promotional activities an average 
of S180,000 per year between 1937 and 
1942.) Available funds since 1942 have 
been greater but expenditures have not 
increased, and surplus funds are being 
set aside for the postwar years. 

The success of this advertising pro 
gram has been discussed clsewhere at 
some length by one of the 


writers, and it 


present 


need not be repeated 


here. Advertising probably has been 
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FIGURE 4 
Subarea 


Scene in the Wenatchee Valley 
Looking down the valley with the 
city of Cashmere in the background Note the 
apple orchards on the heights above the city 


somewhat effective in creating demand 
for Washington apples. But, obviously, 
it does not constitute the solution to 


More 


involved. and 


the Washington apple problem. 
fundamental factors are 
advertising in itself is hardly capable of 
reversing an economic trend.  Further- 
more, to obtain the maximum effect, 
advertising should be coérdinated with 
other sales policies. This can be done 
only by organizing a marketing co6pera- 
tive which has control over the selling 
and advertising of the major portion of 


the Washington apple crop. 


Land-l'se Planning 


The most recent attempt to rehabil- 
itate the Washington 


was begun in 


apple industry 
1940 and was a much 
more inclusive program than any pre- 
viously devised except that it applied 
only to the Wenatchee-Okanogan region. 
This area, which specializes more com- 
pletely in apples than does the Yakima 
region, was declared to be a distressed 
agricultural area by the federal govern- 
ment, and a complete survey of its 
problems was made by the Department 
of Agriculture. After a considerable 
amount of study, the Regional Agricul- 
tural Credit federal 


agency of the 


Corporation, a 
government = financing 


early 1930's, was reopened to furnish 
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credit facilities until the growers could 
organize plans for their own rehabili- 
tation. 

The problem was then turned over to 


local Land-Use Planning Committees 
composed entirely of growers. These 
committees were organized on a “‘com- 


The 


composing the distressed area 


counties 
Chelan, 


were divided 


munity’ basis. three 


Douglas, and Okanogan 


into some 22 communities. Growers 


in each community elected representa- 
Land-Use Planning 


tives to a _ local 


Committee. Krom these local commit- 


tees, members were elected to county 


(sEOGRAPHY 


programs. Coé6perative methods of 
purchasing supplies were adopted, and 
many suggestions were made for orchard 
rehabilitation and improvement of pro- 
duction practices. Perhaps the most far- 
reaching development was the organiza- 
tion of the Washington Growers Clearing 
House Association with authority to 
enter into contracts with growers, mar 
keters, and warehousemen. These con- 


tracts provide that all those. signing 
the agreement will abide by the rules of 
House Association in the 


The Association 


the Clearing 
sale of the product. 


has a great deal of authority over 





FIGURE 5. 
at Selah Heights. Note apple orchards on this plateau which is one of the two leading apple districts 


of the Yakima Area. 


and district committees. As implied 


in the name, the primary function of 
They 


programs, but 


the committees was planning. 


could establish general 
they did not have direct authority to 
enforce coOperation from growers. 
These committees, then, with the aid 
and advice of representatives of the 
federal government and of state agricul- 
tural extension agents, worked out long- 
range programs for the reorganization 
of the industry. Plans included every 
phase of the apple industry — production, 


marketing, orchard rehabilitation, 


financing, debt adjustment, the purchase 


of supplics, and many others. 
Space does not permit a detailed dis- 
reorganization 


cussion of the various 


View in the Upper Yakima Subarea 


Looking eastward across narrow Naches Valley 


Frost and water drainage are best on the uplands 


prices, quality and condition, time of 
sale, and similar matters, but very little 
of it has actually been exercised to date. 

The principal weakness of this com- 
prehensive planning effort was the lack 
of authority to compel adoption of the 
suggestions of the Land-Use Committees. 
The Regional Agricultural Credit) Cor- 
poration, of course, could) bring som 
pressure to bear upon those growers to 
whom it was extending credit and in 
whom it had a direct financial interest 
A considerable amount of co6peration 
other 


has been obtained in this and 


ways. But it is difficult to evaluate th 
potential success of this overall planning 
attempt because of the improvement of 


business conditions which followed im- 


THE WASHINGTON 


mediately after its inauguration. In 


other words, the Washington grower’s 
financial position has improved greatly, 
and much of the carly enthusiasm for 
The Land- 
Committees are still 
functioning in the Wenatchee-Okanogan 


rehabilitation has been lost 
Use Planning 
area, but they have not vet spread to 
the Yakima area as was originally hope d. 
It is said that 
Wenatchee 


present time. 


interest even in the 


region 1s at low ebb at the 


CONCLUDING OBSERVATIONS 


Much of the Washington appl prob 
lem could be solved if} production and 
marketing costs could be lowered suf 
ficiently to allow Washington apples to 
compete to better advantage with ecast- 
ern and middl 


western apples. Some 


reductions in production costs can 
probably be made, but they are not very 
great. The United States Department 
of Agriculture, in its 


Wenate he 


clusion that production cCOStS per acre 


Only 


two possible ways of reducing production 


survey of the 
situation, came to the con 


could not be reduced appre lably 


costs were sugee sted: 1 the ( oOperative 
and 2 the 


land 


costs if orchards were 


pure hasing of supplic S, 


possibility ot 


reduced taxes and 


irrigation Water 


revalued in light of their worth at that 


i 








FIGURE 6 View in the Upper Yakima Valley 


Subarea Looking north across the Naches 
Valley, with Clemen Mountain in background 
Pear orchards in foreground Soft fruits are 


frequently grown in valley bottoms 
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time. It was thought that packing and 
washing costs might be decreased some- 
what as a result of the lowering of spray 


which became 


1941. The total 


through these three items was estimated 


residue requirements, 


effective in saving 
at possibly $.05 or 3.06 per box. 

It was believed, however, that pro- 
duction costs per box might be decreased 
There are 
vield ol Washing- 
ton apples per acre has been de creasing 


Better 


by increasing yields per acre. 
indications that the 
In recent years fertilization 
and better control of insect pests might 
increase yield sufficiently to decrease 
costs per box even though costs per acre 
were increased furthermore, it was 


suggested that the immediate with- 
drawal from production of poorly located 
and inefficient orchards would decrease 
the present average cost of Washington 
apples and would be beneficial in sta- 
bilizing the industry. 

It is also possible that marketing costs 
of the industry might be reduced through 
the organization of a producer's coépera- 
tive. Under the present marketing 
system, selling costs alone amount to 
5.10 per packed box in normal times. 
There is no way to estimate accurately 
the potential saving from a coéperative. 
It would dep nd upon the strength and 
efhiciency of the cooperative, but it 
scems likely that some saving could be 
made by such an agency because of the 


large 


volume that would be handled. 


The presence of so many small shippers, 
150 in the Wenatchee 


has probably not resulted in the lowest 


som area alone, 


possible st lling Costs Pac king expenses 
might also be reduced by a COOPE rative 
in the same way 

costs, the 


Wash 


include 


In addition to reducing 


solution ol the 
should 


steps to increase returns to the grower. 


program for th 


ington appl problem 


Phe principal method of approach to 


this phase of the program lies again 
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in the organization of a producers’ 
Such a_co- 


operative would have the facilities and 


marketing coOperative. 


the authority to control the quality 
and condition of all fruit sold. It would 


market 


regulate the time of shipment and the 


have. sufficient information to 
markets to which shipment should be 
made, in order that the best available 
price might be obtained. It would be 
sales 


able to employ agents in major 


markets who would promote the sale 


of the fruit, find new outlets, and report 


on prices and market: conditions. 


linally, it 


the present advertising program with 
other sales policies. 

Such a coOperative, to be effective, 
would require a membership of such 


would be able to co6drdinate 


(GEOGRAPHY 


size that it would be able to control 
the sale of, say, 75 pel cent of the total 
production of Washington apples. Many 
attempts have been made to organize a 
Some 


hope that the 


dominant coOperative. leaders 


of the apple industry 


present) Washington Growers Clearing 
House Association may provide — the 
nucleus for such an organization Sut 


the present period of prosperity has 
climipated the immediate incentive for 
drastic reorganization lurthermore, 
any comprehensive change such as that 
sugvested would climinate existing mat 
keting 


tionize the present marketing structure 
Therefore, it is not likely that 


agencies and completely revolu 


a dom 
inant cooperative will be organized, at 


least for many years 





THE GROWTH OF BRISTOL 


Ilenr V Rees 


Hk construction of a growth 
map is a convenient method of 
summarizing the expansion of 
an urban area: it shows the way in 
which the forces of expansion have been 
controlled and canalized by the physical 
environment The interpretation — of 


such a map therefore requires some 


knowledge of the 
of the 


physical framework 
arca; henee the reproduction here 
of a physical and a geological map 

l-inch 
Popular Edition of the Ordnance Survey, 
Special District Sheet of 


lished in 1922 


The former is based upon the 


gristol, pub 
Unfortunately that map 
does not show contours in the built-up 
areas, and the approximate position of 


these has been inserted by reduction 
from the 6-inch map. The drainage in 
dicated in the city area is not” the 
present artificial system, but that which 
so far as can be ascertained existed at 
the time of the foundation of the setth 
ment 

The geological map is based on that 
published by the Geology 
1872 Phis is a rather rare 


ored map, and, it 1 


Survey oan 
hand col 
to by feared, SCOTT 
what out of date; but a more modern 
color printed Hap has till to appeal 

From the geological port of view the 
revion is one of considerable comple Nity 
\ glances at the nap reveal the unusual 
variety of the deposits for such a small 
area We are here 


with the 


concerned riainly 
Mo | domi 


form thre 


urbe depo il 
nant is the Pria which 


nucleus of Bristol and 


tretche north 


westward to link this area with the 
Midland “at forms also a terrace overt 


looking the \Iluvium of the Severn 


estuary. The de posit vives rise to areas 


of moderate clevation and ts suitable 
to settlement \s is often found else 
where in) Britain, the Trias in parts 
overlaps the Coal Measures; thus the 
economic limit for working coal in this 
region has been placed as far west as 
the center of Bristol 

The Coal Measures consist of an upper 
and a lower division, of which the lower 
is generally the more valuable, separated 
by the barren Pennant Grits; the latter 
have supplied stone for many of the 
modern buildings of Bristol The Coal 
Measures, like the Trias, form areas of 
moderate relief which were formerly 
forested, but patches of oak woodland 
are all that remain of the Fkorest. of 
Kingswood 

The Millstone Grit outerop is of such 
small extent that it had little effeet on 
the settlement of the region It is, 
however, responsible for the existence 
near the center of Bristol of 


Hill, whose 


from the 


srandon 
steepness has preserved it 
encroachment of nineteenth 


century building; it is now a 


public 
park and crowned by the monument to 
( abot 


Phe exposures of Carboniferous Lime 


stone have had a marked repellent effect 
on settlement Phe main mass takes 
the form of a ridge ahened northeast 
and southwest and it is 


that the 


through this 
\von has cut tts famous gorge 
below Bristol, with the result that) the 
dock at \von 


mouth Phe limestone forms the high 


largest vessels must 
est areas of the revion, rising to 500 feet 
in the southwest with a marked esearp 


ment facing east and southeast It oive 
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rise to rolling downland, woodland, and 
heath, and everywhere surface drainage 
is lacking. 

Adjoining the main exposure of Car 
boniferous Limestone extends a belt of 
Old Red Sandstone, 


of the region. 


the oldest formation 
Its surface is slightly 
that of the limestone, and 


lower than 


it is less porous. Though it exercises 
little attraction for settlement, dwellings 
have spread to it in late years, for ex- 
ample in the area southwest of West- 
bury. 

The Lias consists mainly of clay and 
forms areas of subdued relief which near 
suitable for settle 


sristol are quite 


ment. Separating this formation from 


the underlying Trias are narrow expo 


sures of what are known as the Penarth 
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ARLA : 





(GEOGRAPHY 


Scds, classed as Rhactic; they fre 
quently vive rise to steep escarpments 


had 


settlement pattern. 


which have some effect on the 
It remains to notice 
the Alluvium, which, as in most other 
ports, normally repels domestic settle 
Since for 


ment but attracts industry. 


most of their courses the streams are 
deeply incised the Alluvium is limited 
in extent except in the immediate neigh 
borhood of the city and along the Severn 
This last 
as the site for the modern deep water 


docks. 


The method of constructing a growth 


coast. area has been chosen 


map by superimposing the successive 


additions in historical 


area from oan 
sequence of maps on a uniform scale 
has been claborated in an earlier study 


PHYSICAL 


ial area of Bristol 
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BRISTOL 


biagure 2 


(“A Growth Map for North East Lon 
don”) and with a warning that” the 
successive periods rapidly diminish in 
length we may proceed immediately to 
an interpretation of the expansion dur 


ing each period 


DEVELOPMENT Brrore 1581 


The nucleus of the city was a hill of 
Keuper Marl reaching 50 feet situated 
in the peninsula at the junction of the 


brome and the Avon. The hill was forti 


hed by a Saxon wall and in) Norman 


times by a casth 


Hoefnagel's plan 
shows that by 1581 Bristol had become 


sufficiently prosperous as a port and 


Manufacturing center to require 14 


churches; the original walls had been 


extended to include some of the marsh 
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VU winston 


of the Bristol Area, 


land between the Frome-Avon junction 
and land south of the Avon. The 
built up areca Was still almost entirely 
contined by the Mediaeval walls. Today 
this central area ts the financial and com 
mercial quarter; its narrow streets 
largely correspond in their layout with 
that imposed by the walls in Mediaeval 
times It should be noted that Hoef 
nagel’s plan covers only the area occu 
pied by the Bristol of his day. There 
is no map of a corresponding date and 
of a scale sufficiently large to be used 


for the rest of the area. Saxton’s county 


aps of 1575 and Speed's of 1610 named 
all the 


indication of their sizes; it has therefore 


outlying villages but vave no 


not been possible to indicate the growth 


of outlying settlements before 1581 
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DEVELOPMENT 1581-1830 
During the 250 years which ended 
with the publication of the First Edi 
tion of the Ordnance Survey 1-inch 
map, expansion was slow by modern 


standards. That period had scen many 


Her 


patronizing 


changes in the activities of Bristol. 
had 
the discovery and colonization of trans 


Atlantic had 


building considerable 


merchants begun by 


lands and continued by 


up a COMMNCECE 


with them which was maintained after 
the Declaration of Independence. The 
notorious slave trade had yvrown, pros 
pered and declined, and had by 1830 


The 


survival 


become extinct woolen industry 


was struggling for avainst its 
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West 


and 


base d 


Spite 


Riding 
In 


industry 


new rivals in. the 


on water powe! steam. 
of setbacks in 


a monumental scheme of dock develop 


commerce and 


ment had been carried through by 1809, 
namely, the converting of nearly two 
miles of the Avon into a wet dock (the 
Floating Harbor) and the diversion. of 
the surplus water into an artificial 
channel (the New Cut). The period 
saw in addition the first) systemati 
attention paid to road) improvement 
since Roman times. Turnpike Trusts 
Which had been set up by 1830 were 
inefficient and costly, but it is generally 


avre cd that considerable 


of 


Wuprovement 


road surfaces was. cffected With 


“oor tnmmercamaerarmadd 
HALFA MILE 


SHIREHAMP TON 


FILTON 


HOUSING ESTATES IN THE 


x 


FISHPONDS 


BRISTOL AREA 
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very few exceptions the modern radial 
roads have sprung trom the nineteenth 
century turnpike system 

During this period the city expanded 
in all directions In the absence of 
natural barricrs it was in general limited 
to the south by the artificial water bar 
rier of the New Cut. Land between the 
Harbor and the New Cut 


provided suitable accommodation tor the 


Floating 


industry of the port, and though much 
of the area has been reconstructed and 
more fully occupied, it is still industrial 
in character, with timber yards, railway 
sidings, and the cattle market 


To the 


ol development along the turnpike road 


southwest extended a ribbon 


towards Bedminster In the angle be 
tween the krome and Avon, settlement 
had extended beyond the wall to occupy 


In this 


areca most of Queen Square had been 


almost the whole of the marsh 


completed by 1717 and 240 trees 
Many 


about a dozen squares were laid out 


planted 


other new formal streets and 


during the period, for Bristol had be 
come a center not only for commeres 
but also for recreation and culture In 
the district to the north, known as 
Kingsdown, many long streets of tidy 
terrace houses were built) ino spite of 
considerablh topographi difficulty Orne 
of the hort connecting street leading 
south we { ck cend in le ps 

To the west the development of Clif 
ton had bevun by the ereetion of large 
OO-foot 


well to-do house bye yond the 


contour — the first penetration of building 
on Carboniferou Limestone ubsoil 
hilton and Westbury-upon-Trym in the 
Village 


north were nucleated = rural 


linked by 


as vet untouched by the expanding city 


turnpike roads to Bristol but 


Settlement castward was much more 
patchy, with a notable growth of main 
road ribbon development 


In kishponds and St. George his, the 


lor ¢ Xamiple 


region. of thie CXPO oad coaltield, l toda 
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very mixed in its surface features. It 
was formerly an area of natural wood 
land the Forest of Kingswood— though 
litthe remains today except for a more 
than average number of commons. The 
present day meandering byroads origi 
paths Phe 


nated as forest modern 


6-inch Ordnance Survey map shows 
how the land has been divided into 
small fields of pasture for milch cows 
together with a considerable develop 
ment of orchards to supply the Bristol 


market Mor 


ence of several collieries and a dozen 


significant as the pres 


quarries or groups of quarries in’ this 
area, working clays of the coal measures 
In addition large areas are occupied 
by industrial works. It is not suggested 
that all these features of the landscape 
were present in 1830; many of them 
had certainly arrived by 1880, as. the 
first edition of the 6-inch map makes 
clear; they do, however, illustrate the 
direction in which the area has been 
moving and help to explain the patchy 


ck velopment of this eastern region 


DEVELOPMENT 1830 1885 


During this period the full effects of 
the harbor reconstruction were felt, with 
a consequent rise ino the commerce of 
the port The construction of railways 
had increased the importance of Bristol 
as a market center and a regional capi 
tal Qwing to the increasing size of 
vessels the hloatinge Harbor was. of 
insufficient depth for the largest ships 


and toward the end of the period 


1877 and 1879) new docks were con 
tructed in the alluvial flats below. the 
vorve at Avonmouth and Portishead 


remarkable in 


crease im the ize ot the city, 


Phe Hap how the 
mainly 


north of the Avon, where gradients were 


Causiel Phe greatest expansion was in 
the Clifton distriet, to the west, where 
rheew terraces, crescents and sqpuare 


were Lud out on the ‘Triassic upland 
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stretching to the edges of Clifton and 
Durdham Downs. These, being of Car- 
boniferous Limestone and over 300 feet 
high, were not eminently suitable to 
settlement but no doubt would by now 
the flood of 
housing had they not been acquired for 


have been swamped by 


the purpose of public open spaces by 


- Bardhan 


~ 





Merchant Venturers. Beyond the 
Downs there arose in Sneyd Park an 
area of low density settlement, char- 
acterized by large houses standing in 
their own grounds. 

In decided contrast were the rows of 
small houses which had sprung up in 
the northeastern quadrant and along 
the road to In- 


Filton in the north. 
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By Dont") 


dustry had continued to become con- 
the alluvial flats of the 
Avon, where wide areas were occupied 


centrated on 
by railway sidings and warehouses, glue 
works, chemical works, gas works, and 
the of settle- 
ment following the Avon upstream south 


tanneries; hence ribbon 


of St. George. 





are Before a ~ 1830 iim 18.50 -IS$5 Pclisws- 1924 ( 24 - 1940 aoe. MWilwoys 
(Central avea only as WiGS 
C21 Pune open a Water BR | STOL G ROW ‘| H © 4 ' rile 
Spoces, woods 
FiGurE 4.—Growth of Bristol. 
the Corporation and the Society of DEVELOPMENT 1885-1924 


By 1885 the railway system of the 
Bristol the 


progress of later expansion was no doubt 


area was complete and 


related to the existence of cheap rail 
transport to the inner districts of the 


city. During this period important 


developments took place at Avonmouth. 
Warehouses were built surrounding the 
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Avonmouth Dock and an oil storage 
depét had arisen. The ribbon develop- 


ment stretching towards Filton had 
broadened to form a wide tongue of 
settlement. It included some semi- 
detached houses but for the most part 
consisted of straight and uninspiring 
rows of terrace dwellings. Few new 
developments had taken place in the 
Fishponds and St. George districts, but 
in the south there was a notable exten- 
sion of building to occupy the foothills 
of Trias which rise to 50 feet and form 
a comparatively flat bench overlooking 
the river. Thus the areas north of 
Bedminster and Brislington were occu- 
pied by rows of terrace houses standing 
in violent contrast to the old Saxon 


village centers. 


DEVELOPMENT 1924-1942 


This period saw the completion of the 
second of the Avonmouth docks—the 
Royal Edward, with its special accom- 
modation for petroleum and grain. In 
common with similar developments on 
the fringes of London and other large 
cities, domestic building of the post- 
war period in Bristol has often taken the 
form of the “‘garden city”’ estate, with 
attractive street plans normally in- 
cluding numbers of culs de sac free from 
the bustle of through traffic. This ap- 
plies to developments in the Fishponds, 
Knowle, Bedminster, and Shirehampton 
areas and in the district south of Filton. 

Expansion took place in nearly every 
direction and was limited only by un- 
usually difficult topography. Thus the 
Carboniferous Limestone area to the 
southwest was completely free from new 
building, its southeast facing scarp pre- 
senting a gradient of about one in seven. 
Difficulty of water supply would have 


made development difficult, but in any 


case much of it, as in Durdham and 
Clifton Downs to the north, has been 
reserved as a public open space. In the 
same way an area of difficult topography 
in the angle made by the Frome and 
its northern tributary (Figure 1), re- 
lated to the narrow Rhaetic exposure, 
It is to 
be noted that this area has been sched- 


has been avoided by housing. 


uled as a public open space and semi- 
residential neighborhood in the Bristol 
Development Plan (1930). 

A remarkable concentration of post- 
war housing will be observed on the 
exposures of Lower Lias. These beds 
give rise to relatively elevated tracts 
which, though they have steep edges 
formed along the outcrop of the Rhaetic 
beds yet are areas of smooth topog- 
raphy, a valuable advantage in the 
construction of drainage and water sup- 
ply systems. The limits of the new 
estates south of Knowle and Bedminster 
show a marked tendency to correspond 
with the boundaries of the Lower Lias. 
In the north the position is less simple: 
development has occurred both on the 
Old Red Sandstone and the Trias in 
addition to the Lias. There is a marked 
avoidance of the Carboniferous Lime- 
stone with its scanty water supply. 
Other areas have been avoided on ac- 
count of difficult gradients; thus Shire- 
hampton has grown southwards and 
limestone 


westwards away from the 


scarp overlooking it. 


A growth map has a value shared by 
few other types. Not only does it serve 
as a reminder that the present form of a 
city is the result of a long historical 
development; in addition it shows pre- 
cisely how in one small area Man's am- 
bitions have been limited by the nature 
of his physical environment. 











IRON IN THE ADIRONDACKS 


Sven 


OR years 


steel industry has received ap- 


American iron and 

proximately &5 per cent of its 
ores from the Lake Superior district, 
of which most has been of sufficiently 
high iron content to be used directly 
without processing; but it is generally 
agreed that the direct-shipping ore of 
the Lake Superior district will be ex- 
hausted in less than a generation. In 
1942 its exhaustion was expected even 
sooner, perhaps within a decade, since 
accelerated war demands would require 
100,000,000 


When such large shipments 


shipment of tons of ore 
per year. 
did not materialize, experts modified 
their estimates and now expect depletion 
in the 1960's. 

Eventual exhaustion of direct-ship- 
ping ores will obviously not eliminate 
the Lake Superior district as an ore 
producer, but it will necessitate use of 
ore of lower iron content. In fact, iron 
content of the ore mined has declined 
steadily for many years, averaging 51.5 
and there is 


per cent in recent years, 


indication that the decline will 
Some that 


ultimately 25 per cent ore will have to 


every 


continue. experts believe 


be used. Exploitation of lower grade 
ores will require ore concentration and 
Lake 


Superior ores has been carried on since 


beneficiation. Concentration of 


about 1910, and in recent years ship 


} 


ments of treated ores have reached a 


figure of more than 15,000,000 long tons 


per year. Very great increase in. the 


shipments of treated ores seems in 


evitable in the next two or three decades. 
Such ore concentration, however, means 
which in turn” will 


increased costs, 


A. Anderson and Augustus Jones 


here- 


advantage 
Lake 


Conversely, it) will 


reduce competitive 


tofore enjoyed by the Superior 
region. enhance 
competitive strength of other ore pro- 
ducing regions, notably the Adirondack 


New York, in 


is already much evidence that it will 


district in which there 


play an increasingly significant rdle 
in supplying iron ore to American indus- 
future. At 


mining developments are 


try in the present — five 
active in the 
Adirondack region, namely, Mineville 
Port Henry Fisher Hill, Lyon Mountain, 
MacIntyre (Tahawus), Clifton Mines, 


and Benson Mines. 


De POSITS 


Adirondacks are 


igneous and sedimentary. 


(GEOLOGY OF THI 


Magnetites of the 
of two kinds: 
The 


limited areas, are high in titanium. 


only in 
The 
sedimentary ore deposits were probably 
altered to 


igneous deposits, found 


originally iron carbonate, 


magnetic iron oxides (ke.O, (Chemical 


composition of the ores shows. great 


Variation, ranging from magnetite 


heavily intermixed with quartz, feldspar, 


and hornblende to nearly pure mag 


an iron content 


of 60 to 70 per cent. On the basis of 


netite, some of it with 


phosphorous content, it may be classi 


fied into low phosphorous, Bessemer, 


grades. All| 


grades are produced in the Adirondack 


and non-Bessemer thre 


district. The bulk of non phosphorous 
ore is produced by the Lyon Mountain 
mine, whereas Bessemer and non-Besse 


mer ore is obtained from the ore beds 


of the Mineville With 


few exceptions, the Adirondack mag 


Port Henry area 


netites cannot be used as direct-shipping 
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ores, though they readily lend them- 


selves to processes ot mi netic concen 


tration and sintering. The tron content 


of sinter thus obtained ranges from 


68 to 69 per cent, with an insignificant 


amount of moisture. In 


Minnesota and Michigan hematites con- 


tain only 50 to 55 per cent iron but 


10 to 12 per cent moisture, 


comparison, 


am 

>) Seat CREEK 
| faines Tae x 
| \mines 


\ 


HIGHWAYS 





Map of the principal iron mines in operation, 


EXTENT AND IRON CONTENT 


OF THE RESERVES 


The character of the geological forma- 
tion and lack so far of modern scientific 
exploration, except in a relatively small 


portion of the region, 


preclude any- 
thing but mere guess as to extent of 
the ore reserves ino the Adirondack 
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In 1935, the iron bearing terri- 
New York State, 
which covers approximately 12,000 
hold 


minable 


region, 


tory of northern 


square miles, was estimated to 


about 600 million tons of 


magnetite ore and two billion tons of 
titaniferous ore. An indication of the 
productiveness of the region may be 


obtained from a consideration of the 


yield from the Witherbee Sherman 
properties, located near Port) Henry 
on the shore of Lake Champlain. bkrom 


1870, when operations were first begun, 
to 1942, these mines produced approx 
31,000 000 


intermittent 


imately tons, in spite of 


periods of suspension ol 
1943, the Adirondack 
$000,000 
1944 


relatively 


operations. — In 
region produced more than 
tons of crude ore, and in 


5 000 000 


long 


nearly long tons, 
high production attained despite severe 
shortage which ham 


labor seriously 


pered operations. Production figures 


for recent years reflect in part accel 
erated war demands. 

The iron content of the Adirondack 
ores varies from almost pure magnetite 
found in some of the Mineville openings 
down to the 22 or 25 per cent iron con 
tent currently the lower limit for profit 
According to DB. 


vice president of the Republi 


able concentration. 
Gillies, 
Stecl Corporation, average ore of the 
exceed 35 


region would probably not 


per cent metallic iron, indicating that 
the typical ore is about half magnetite 


and half Theo 


retically, contains 72.4 


yvangue by weight. 
pure magnetite 
per cent iron. As a 
Adirondack ores are derived from de 


Mineville- Port 


considerable part of the 


rule, the richest 
posits in the Henry 
area, where 


output can be segregated into lump 
ore containing about 61 per cent iron, 
at least equal in quality to the lump 
ore of the Lake Superior region, and can 
be delivered at steel plants in Pittsburgh 


and the Mahoning Valley in competition 
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with Mesabi ores. The major part of 


the Adirondack ore is processed; and 


when ground, concentrated and_ sin 


tered, the product averages 68.5 per 


cent iron. 


CONCENTRATION AND SINTERING 


The processing of the ore is done in 


staves. First the ore is sent 


several 


through two or three crushing opera 


tions to permit climination of as much 


rock (gangue) as possible. The ore is 


then concentrated magnetically to a 
6% to 69 per cent iron content. Bee Aus¢ 


of the grinding process necessary to 


obtain a high grade concentrate of the 
Adirondack 


product is not desirable from a physical 


maynetites, the resultant 
standpoint for use in cither the blast 


furnace or the open hearth furnace 
The concentrate is therefore fused into 
a porous mass called sinter. The sinter 


is discharged directly into railroad 
cars at the sintering plants and shipped 
to the blast furnace in Troy, or to steel 
plants in Buffalo, Cleveland, Pittsburgh 


and clsewhere 


(se of magnetite sinter in) place of 
Lake Superior soft) ores has resulted 
in marked blast furnace savings. bkrom 


mills of the Re 
Steel Corporation, it has been 


experience gained at 
public 
found that the use of substantial quan 
tities of sinter (40 to 50 per cent) in the 
charge has raised production from 10 


coke Con 


sumption nearly 15 per cent, flux con 


to 19 per cent, decreased 
sumption 20 per cent, and the flue dust 
as 50 per cent 


1973 


production by as much 


(C. ki. Agnew, in Steel, Oct. 4, 


MINEVILLE Port Henry bkisnier Hin 


Ore beds were discovered, or known, 
Mineville Port 


early as the first decade of the nineteenth 


in the Henry area as 
century, but their development did not 
1820's After 


gradually 


beyin until the 


however, when the mines 


1849, 


a 
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TABLE I 
EstiMatep Orr Reserve iy NOMINAL ANNUAL CAPACITIES OF ADIRONDACK MAGNETITE MINE 
Reserve Capacity 
Mine 
Magnetite 
Crude Ore Crude Ore 
Sinter 
Long Ton Long Ton haan tie 
Jenson Indefinite 3,000,000 1,000,000 
Chateaugay (Lyon Mountain 400,000 000 1,300,000 425.000 
Clifton Indefinite 500,000 400,000 
MacIntyre Pahawus) 15,000,000 1,200,000 600,000 
Mineville Port Henry 
Harmony 60,000,000 1,800,000 1,000,000 
Old Bed . 
Fisher Hill 40,000,000 2,500,000 1,000,000 
otal 10,400,000 4,425,000 
i The primary product is ilmenite 


220 per cent of Old Bed ore is shipped as lump ore 


Source: Iron Age, Jan. 25, 1945, pp. 51 and $3 


came into the possession of the Wither 
bee and the Sherman interests, later 
Witherbee, Sherman 


a rather extensive development 


incorporated as 
a GO., 
of the 
the period 


properties took place Sut in 
after World War l, and 
even more in’ the depression of the 
1930's, this relatively small corporation 
was unable to continue operations, due 
to vast changes in the iron and. steel 
industry, and in 1938 the properties 
Republic Steel 
When Republi took over, 


the capacity of the Mineville properties 


wert leased to the 


Corporation 


was roughly 500,000 long tons per year 
in the form. of lump ore, concentrates 
1943 this capacity had 


In 1944, the production 
was 1,609,490 long 


and sinter; by 
been doubled 
tons of crude ore 
151,983 


759,149 tons of sinter, 


The shipments were as follows 
tons of lump ore, 
and 3,810 tons of concentrate The 
Mineville deposits consist of two distinet 
Harmony 


Sines 


ore bodies, the vein and the 
Old Bed vein 1942 the ore from 
both veins has been handled through a 
single shaft and the Minevill 
shaft 


mine os 


now “the largest single mine im 


the country 


Another Mine 


development im the 


ville-Port Henry area is the Fisher Hill 


mine which has been operated as a 


Defense Plant Corporation project by 
the Republic Steel 


( orporation since 


1941. Up to 1893, this mine had been 
worked intermittently for nearly” a 
century. Diamond drilling operations 


carried out in the early 
that the Fisher Hill ore body 
yield at least 40,000,000 long 
ore. This mine is scheduled to have a 
yearly capacity of 2,500,000 long tons 
The Mineville) Port 


mines are behleved 


1920's proved 
would 


tons of 


of crude ore 
kisher Hall 


to represent one of the greatest 


» 


Henry 


may 
netite deposits in the world. 


CHATEAUGAY (LYON MOUNTAIN) 


Virtually phosphorous-free magnetite 


from 


Lyon Mountain, 


located inn the 
northern foothills of the Adirondacks, 


has had a history in 


lony \merican 


iron-making. This ore, generally known 


as Chateaugay9 ore, have 


SCCTNS to 
played a 


1798, 


prominent réle as early as 
when Zephaniah Platt built the 
first blast furnace at Plattsburg The 
Chateaugay ore bed is situated on the 
so-called Old) Military Tract which was 


a vrant comprising 665 OOO acres of land 
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Ficure 2, Lake Sanford and Lake Jinny in the 
Lead Company's development in this region ha 
of titanium oxide Courtesy of Mr. k. J. Olive 
set apart by the New York legislature 
in 1781 to satisfy the claims of two 
regiments raised by the State to protect 
the frontier settlements from the Indian 
and other enemu (seoyraphu factor 
militated against a rapid and sustained 
ce velopment of thi area Difficult 
terrain and the remotens from large 
centers of population caused high cost 
mining operation The region ha 
what seems like insurmountable natural 
obstacles to the building of railroads o1 
highway Thus it was not until 146% 
that the first steps were taken toward 
the utilization of Lyon Mountain ore 
even then the operation were On a 
very small scale Ore was duy duriny 
the summers and piled up on the surfaces 
to be hauled by horsedrawn sleivh 
during the winter through the wilder 
rie to the (Catalan fore On the 
Saran River In the Catalan horye 
furnace, iron was made directly from 
ore. The product was a bateh of iron 
called a leur poe veivhing about 300 
pound In 1479 @ railroad was built 
connecting the mines with the Delaware 


I 


\dirondack 


Since the war beyan, the Nationa 


upphed the greater part of the country’s need 
Iron Age.”’ 

and Hudson Railroad, just south of 
Plattsbury The year that followed 
witnessed many changes ino technique 
and demand hirst, pig iron tended 
to supplant the “bloom tron’” produced 
by the Catalan forge Later, im the 
1X90)’ thie Bessemer proc gained 
yround very rapidly and the low 
pho phorou Chateaugay ore | in 
yreat demand When the Bessemer 
process in steclinaking and the puddling 
process in the making of wrought tron 
reduced costs more than 50 per cent 


Which had been the 
\dirondack 
[hi 


and 


Vmencan bloomery, 
bycac kbone ot thre 
faded 


( atalan 


demand for 
at thie 


Cote out 


preture 
abandone a 
thie bodes t 


low phio phorou 


forge in 


Purnia 
py 


coke ol 


thew 
i bye I 
first u 
fuel 
In 


thie 


ibiie 


police ( 
rricache bPaon, 


ny Charcoal and lates 


the years imamediatels 


World Wat ra 
of the J 


preceding 
tucly 


ck 


thorouy I 


Mountain 


first 


a rycacle Yor 


posit which revealed that the Chateau 
vay ore hed Contain an almost end 
I upply of iron ore practically fre 
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hiauri ) Part of the development at 
lahawu howing  tagnmetite tockpiled = = for 
future shipment During the war period, 
titanium has been the primary product Cour 
tesy of Mro bk. |. Oliver fron Ayve.”’ 
from sulphur and phosphorous.” As a 
result, the plants and equipment were 
enlarged and modernized in the 1920's 


and by 1939, when Republic Steel took 
Over, production had reached a 
of 2.000 lone 
1943, the 


CAPAcIly lor 


hivure 


ton ol ore day In 


had a 
tons ol 
1,400 long 
Phi 


1943 wa 


pel 
concentrating plant 


treating 4,500 lony 


crude ore daily, from which 


tons of concentrate were obtamed 
total Output of crude ore tor 


1,323,000 lone ton 


MacIntyre DEVELOPMENT 


q he Mine Intyre 


headwaters of the 


PAWawt 


properties lhe on the 


Hudson 


River about 


ten miles southwest of Old Tahawus or 
Mount Marey, highest peak of the 
Adirondack Phe two principal re 
erve of titaniferous ore are Sanford 


Hill and tron Mountain 


parsely populated and relatively in 
accessible north wood Contil 1943 
the ore had to be hauled by truek for 
SO) tyanle to the nearest rairoad \N ditt 
more than oa century avo, this maining 
center was one of the most active a the 
entire \chirondack region and great 
bheopoe were held for at fortune Fut 
factors of topovraphy and clitnate 


created problems of transportation thriat 


proved serious drawbacks to its develop 


Pik 
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ment. However, a 


18.37 


puddling 
blast 


furnace 


was built in and a furnace 


was constructed — the 
$y 1850 a the 
\dirondac had been established at 


\bout 


village, 


following = year. 


Village by name of 
this 
pore 


this 


ten miles to the south of 


the Hudson River was 
dammed to permit barge transportation 
of the iron from the blast 
\dirondic \t the dam, also known as 


the Works, al 


named Tahawu 


furnace at 


Lower econd village, 
, was established. 

brom oa magnets 
1908, it was estimated 


63 000 000 tons of 


survey made in 


that there were 
rich ore in four 
foot In 1912 a 
evidenced in the 


Mine Intyre prop 


nothing came of it: severe 


Very 


hod down to 200 


Hew miterest Wits 


development ol the 


ertie b bout 


winters and vreat 


economic distanes 


were the discouraging factors. In 1941 
the properties were acquired by the 
National Lead Co The supply ot 


titanium, formerly obtamed chiefly from 
India, had been cut off by 


National Lead was 


al dom ti 


the war and 
interested im finding 
upply of ilmenite “sutfierent 
to vularantee the 


ot the 


industry of the 


continued operation 


titanium pigment producing 


United States.” In 


addition to its use in the manufacture of 


white and light-tinted paints, titanium 


oxide ts becoming increasingly important 





bicthe 4 
it Clifton Mine 
ron Ape.” 


Part of 
( ourteny 


the concentration plant 


of Mra bk. J. Olver, 
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rABLE II 
Hy b EN POINT OF ADIRONDACK SINTER BASED ON THE Market Prict 
oF Lake Surertok Ores DeLiverep to Piiissercn 
Cost per Cost 
Long Ton 
Lake Ores (51.5 per cent iror 
Market Price Lower Lake Ports $4.45 
Handling and treight to Pittsburgh aise 
$5.66 
Adirondack Sinter (68.5 per cent iron) 
Break-even Mining and Preparation Cost $4.94 
Freight to Pittsburgh 2.58 
$7.52 
*( pat per long tor init ror the cost one long t re divided by the percentage ot iron 
in the production of rubber, inks, lino shipped to be used in. the 


leum, wall board, plastics, and many 


other products. Extensive core drilling 
of the Sanford 
cated that down to the lake level there 
15,000,000 of 


titanium 


Mountain ore bed indi 


were approximately tons 


16 
this 


containing cent 


Sine c 


ore per 


dioxide. was held to be an 


adequate supply for the titanium pig 
ment industry of the United States 
for at least ten years, the National 


Lead Co. proceeded to build a processing 
plant which began operations in 1942. 
In 1943 the 
was 3,300 long tons of crud 

The 


concentrate 


average daily production 


ore, mined 


by open-cut) methods. products 


obtained are ilmenite and 
containing 
Sanford 


3.3 


iron concentrate 
The content of the 
16 per T10d., 
cent ke, and 0.2 per cent VO 

of these 


Defense 


magnets 

vanadium. 
ore is about cent per 
Because 
minerals to 
Plant ¢ 


a sintering plant 


of the importance 


the war effort, the oO! 


poration constructed 


at Tahawus and a railroad connecting 


the mines with the Delaware and Hud 


son Railroad at North Creek, thereby 
climinating the former 30-mile truck 
haul. In 1943 the daily output was 
about 600 long tons of ilmenite con 
centrate, averaging 45 per cent TiO:, 
and more than 1,200 long tons of may 
netite concentrate In recent years 
large quantities of magnetite have been 





Ton Unit of lron* 


$0 O864 
0.0245 


$0.10909 


80.0722 
0.04877 


$0. 1009 


produc tion 


of high-specific-gravity concrete blocks 


The 


hand appr d 


for ship ballast 


Tahawus are 


by 


Ope rations at 


heavy 


winter snows and sub-zero winter tem 
peratures. kor January and bebruary 
of 1943, the average minimum tem 
perature was 0.9 degrees | and the 


lowest recorded Was 


BENSON MINES 


3% devrees | 


; 5 ' 
Phe ore deposits of the Benson Mines 
are situated well to the west of the high 
peaks of the Adirondack Mountains 
Ore deposits in this area were first | 
discovered during the War of 1812 by 
military engineers who, while building 
a road between Albany and Ogdensburg, 
observed a strony magnetic attraction 
PABLE If 
Tyerant Raw Keeicut KAtES vor M i } 
I wS 1 Leth Kk Mi 
Destination Kale pr 
( le 
Viquippa, Pa B2.5% 
Hethlehem, Pa 17 
Huffalo, N.Y OO } 
Cleveland, Ohi K5§ 
Miu Heo, Cobune M 
Neville Inland, P 5H 
Pitteburgh, Pa 5 
parrows Pt., Md ‘ 
wedeland, Pa 17 
y ingstown, © 
’ 
dapted from fron Age, Jan. 25, 1948 50 


' 
i 
| 
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on their compasses. The mine appears 


to have been worked intermittently 
up to the depression of 1893, when 
operations were discontinued It is 


estimated that by 1893 approximately 
or 150,000 


long tons of concentrate of about 60 


370,000 long tons of crude ore 


per cent iron, had been produced. 
Operations were resumed in 1907 and 
continued with slight interruptions unti 
1919. In 1941, Jones & Laughlin Ore 


& Laughlin 


4200 acres 


Co., a subsidiary of the Jones 
Steel 


of mineral lands from the Benson [ron 


( orporation, leased 


Co. Initially it was planned to con 
struct a plant with a yearly capacity of 
100,000 long tons of sintered concen 


trate, but 


at the request of the United 


States Government the capacity was 
increased to 1,000,000 long tons. ‘This 
will require approximately 


$000,000 long tons of crude ore 


volume 
be inncanne 
ing was accomplished through the Dx 
fense Plant Corporation. In the past 
Jones & Laughlin, whose principal steel 
works are in the Pittsburgh area, has 


Linke 


Since the corporation's 


depended upon thre Superior dis 
trict for its ore 


own workings in that district have 


vielded about 4.000.000 lone tons an 
nually in recent years, the Benson Mines 
may soon be expected to supply nearly 
one-half of the ore mined by the cor 
poration 

Ore from the sScnson 


Mine 


from 25 to 30 per cent iron and is con 


rubs 


centrated magnetically up to 60° pet 


differs 


deposits i 


lhicore The core body 


from most other castern 


that it contains both mavynetite and 
hematite \s a rule, however, the two 
oxides occur separately. Open-cut min 


Ing is practiced, with continuous crush 
Ing and sintering operations 


CnirTON MINI 


The Clifton Mines are also situated 


on the western slopes of the Adirondack 
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hiGURE § \ main haulage way at the 


Chateaugay Mine 


(C ourtesy of Mi | Ik 
| mney 


Mountains, 13 miles north of the Benson 
Mines. The 


densely 


gently rolling country 


covered with second-growth 
maple, birch, and hemlock was a vast 


unsettled forest in 1858 when the ore 


A charcoal 
at Clarksboro, about 


three miles from the mines, and in 1868 


deposits were just opened. 


furnace was built 


a plant was constructed for the manu 
facture of steel by a direct process. At 
one time the mines were connected with 
the Rome, Watertown, and Ogdensburg 


Railroad by a 20-mile 


narrow-gauge 
railway. Operations at the mine appear 
to have been carried on for 20° years, 
during which approximately 10,000 tons 
of ore were extracted. 


In 1941, the M. A. Hanna Co. of 


Cleveland, Ohio, acquired the property, 





higtkre 6 


Working an open cut mine at 
Benson Mines on the western slopes of the 
Adirondacks Courtesy of Mr. Fk. J 
Iron Age.” 


Oliver, 
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after extensive 
and diamond-drilling had proved the 
of tons of 
relatively rich magnetite. Modern con- 
plants were 
the mines and a 12-mile 
the mines 
Newton Falls on the New York Central 
Railroad. the 


installations is 1,800 long tons of abra 


magnetometer surveys 


existence many millions of 


centration and_= sintering 


constructed at 


railroad was built from to 


The daily capacity of 


sive magnetite ore, containing about 


42 per cent iron. 


OTHER OrE Deposits 


In addition to the operations already 


several other bodies in 
Adirondacks by 
suitable for exploration and exploitation. 
ol 


magnetite deposits in the Ausable Forks 


described, 
the 


ore 


might prove to 


The foremost these is the extensive 


area. Another is a group of somewhat 
the sub 
the site of the 
of 
ville, 20 miles south of Minevill 
mining Operations were carried on intet 
the 1820's the 


scattered, but in averegate 
stantial, ore bodics near 
Hammond 


abandoned settlement 


where 
late Lo 


mittently from 


depression of 1893. 


BREAK-EVEN PRICE Of! 


ADIRONDACK SINTER 


1945 break 
even price in Pittsburgh of Adirondack 
with Lake 
of units of iron, is illus 
Table Il. The break-even 


point is based upon the prevailing OPA 


At the present time . the 


sinter compared Superior 


ore, in terms 


trated in 
price of $4.45 per ton on Lake Superior 
Lake 


Pittsburgh 


ore delivered to lowes 


freight 


ports plus 
of $1.21 


per ton, or a total price of $5.66 per ton 


( harye 5 lO 


at Pittsburgh. Since the iron content 
of the Adirondack sinter averages 68.5 
per cent, and the iron content of the 
Lake Superior lump ore averages only 
51.5 per cent, Adirondack sinter can 
be delivered to Pittsburgh at $7.52 
per ton and still compete with Lake 
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Superior Jump ore delivered to Pitts 
burgh at $5.66 per ton. So long as the 
costs of mining, processing and trans 
porting the Adirondack product do not 
exceed the break-even point of $7.52 
per ton, Adirondack sinter will compete 
successfully with Lake Superior ore in 
the Pittsburgh district. 

The break-even point of Adirondack 
sinter delivered to the Mahoning Valley 
stec] producing district is not quite as 
favorable, being $7.25 per ton because 
of freight Nevertheless, 


as far as can be ascertained, Adirondack 


higher rates. 


sinter was delivered at this price to the 
Mahoning Valley 1943 1945. If 


this price could be met when lack of 


in 


labor permitted operation at only partial 
capacity with resultant relatively high 
unit costs, it scems reasonable to expect 
that in the future a more advantageous 
position will be attained at more nearly 
capacity operations and lower unit costs 

It follows, then, that the competitive 
strength of the Adirondack product. is 
Pittsburgh than in— the 
Mahoning Valley, because of the freight 
differential of 35 cents per ton in favor 
of the Pittsburgh district. 


the 


vreater in 


If prices are 
instead of at the 
the break-even 
Adirondack 
$4.59 per for 


Mahoning Valley 


ton tor sinter shipped to the Pittsburvh 


figured at mines 
place of delivery, 


at the 


pom 


mine, am units ol 


sinter 
$4.94 


won, Is ton VYoOINY 


to the and 


pel 


distri t. 


SUMMARY 
Indicated ore reserves of the Adiron 
dacks are very large (Table | Mining 
operations are in strony hands and the 
commitments made by the operators 


indicate an expectation of permanence 


except perhaps in the case of some of 
the titanium workings at Tahawus 
Since operations on a large scale began 
as early as 1937, or four years before 
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the United States entered the war, they 


can hardly be considered to fall within 
the 
competition with Lake Superior ore, in 
iron, the Adirondack 
sinter is holding its own and its position 


Although the Lake 


destined lo 


category of ‘‘war babies.” In 


terms of units of 
is likely to improve 


Superior district) seems 
remain the principal source of ore in 
the United States for a the 


gradual ce pletion of its high grade ores 


long time, 
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will enhance the competitive strength 
of the Adirondack region. 


Adirondack magnetite possesses distinct 


In addition, 


advantages over hematite in blast fur- 


nace operations, because of materially 
lower coke and flux consumption, and 
SAVINGS. It thus 


that 


other very 
likely the 


Adirondacks will expand and become 


appear®rs 
mining operations in 
a factor of increasing importance in the 


future supply of iron ore. 








WATER SUPPLY AND PROGRESS IN THE 
RED RIVER BASIN 


J. R. Schwendeman 


EFERENCE 


prehistoric 


to use of water by 
the Red 
Ap- 


parently, like his modern successer in 


man in 


River Basin 1s meager. 
the basin he was alert to his necessities 


and homesites as near 


his selection of 
water bodies as landscape permits is a 
strong suggestion that water supply was 
at least one determinant in his choice. 
Just who these prehistoric inhabitants 
of Minnesota were is not clear (igure 1). 
In Minnesota, as elsewhere in the United 


States they are called Mound-Builders. 


Some reference to them and their 
mounds in Minnesota occurs in A borigt- 
nes of Minnesota as follows: ‘* Nearly 


every county has them, the only proba 
ble exception being the area north of 


Lake Superior. That areca, however, has 


received the least attention, and it ts 
not warrantable to infer from this lack 
of knowledge that the \/ound-Butlders 


did not occupy it. The region is rough, 


sometimes and without 
When it shall have 
that 


Vound-Builders will be 


mountainous, 
roads and railroads. 
been settled it may be scattered 
evidences of the 
found.”’ 


It will be 


quotation the 


noted that twice in this 


prehistoric occupants 
called  “‘ Mound- 
Further information 
Mound-Builders is) taken 
excavation the same 
“Skulls klk Lake 


appeared to be distinetly 


of Minnesota are 
Suilders.”’ 
these 


about 
from 
notes in source 
from the mounds 
low browed 


and and another, 


S.W. 4. N.W. 


an isolated mound 


neanderthaloid, ”’ 
**Near Graham’s Lake, 
V4 sec. 20 T. 127-43 


having a diameter of 81 feet and a hight 


(spelling of “hight” from = source) of 


5 feet. It is on a high ridge between the 
two larger bodies of water. Several 
years of cultivation have reduced its 
hight. On exploring this mound by a 


shaft at the center, at a depth of 3 feet 


9 inches, human bones were found 
deposited in an earthen pot 13 inches in 


diameter the same in hight. 


and about 
The bottom of the pot was 5 feet 1 inch 
Within it 
broken 


arrow-heads, one spear-head, one broken 


from the top of the mound. 


also were six arrow-heads, tive 


drill, and two ¢ Hipotic al shape d flints, One 


side of which was flat and the other 


convex. Outside the pot was a circle of 


mussel shells, 5 feet 3 inches in diameter. 
The shells were placed about tive inches 
apart. The bones were all decayed.” 
This entry appears on excavating a 


Moose Island Lake: “On 


excavated mound 


mound neat 


being this disclosed 


many human bones, the owners of 
which must have been 7 feet high!” 

In addition to such statements about 
mounds and Mound-Builders, notations 
lakes, 
creeks, and rivers in the work of mapping 
the location of — the 


\lthouch no 


pears concerning the relationship of the 


are continually made of springs, 


and describing 


mounds. statement ap 


Mound-Builders to these sources ot 
water, yet the natural inference would 
be that these water bodies were vital 
to their daily life. The pot and mussel 
shells found in the (Graham — Lake 


mound suggest a close domestic relation 


ship to the surrounding water bodies tor 
Phou 


Pail County 


and cooking water. 


lakes in 


food, drink, 


sands of Q)tter 
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FIGURE 1 Restoration of prehistoric man’s 
dwelling, Minnesota 
attracted the Mound-Builders as most 
suitable areas for their homesites. Such 


concentration of mounds as appears 


here could scarcely have been due to the 
migration Ol 


incidents of primitive 


entirely to the combination of the tet 
rain, vegetation, and native land ani 
mals. 

Quit as striking as the close associa 


tion of mounds to streams and lakes in 
Otter 
in the 


Valley 
that the open flat land of the valley with 


Tail County is absence of mounds 
lakeless surface of the 
proper. It 


Red Rives 
appears plausible 
its swamps and relatively few sluggish 
streams was not inviting to them, while 
lakes the 


paratively rugged surface of Otter 


the thousands. of and 


Tail 


County served the Mound-Builders’ 
needs and wants more effectively. If 
the winters then, were as cold as at 
present, all shallow streams and lakes 
would freeze very deeply or entirely 
to the bottom (Figure 2), it would have 
been much more convenient to secure 


water by chopping through the ice of 
the deeper lakes and 


is eCVen More 


streams and what 
Vital, to get food by fishing 


through holes in the ice, a practice very 


common and cflective in’ Minnesota 
today. 

Typical sites for the location of 
mounds are shown in figures 3 and 4 


If the ideal low ation for Mound Builders 
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was well drained upland with a com- 
manding eminence or hill, adjacent and 
convenient to the 
lakes and actual 


locations in the Battle Lake and Peever 


larger and deeper 


streams, then mound 


Quadrangles exemplify that ideal. Two 
sites selected for detailed sketching in 
figures 3 and 4 are especially significant 
for no swamps are in the mound vicinity 
they are located on 


and commanding 


elevations. In the Lake Traverse site, 


actual trails are in evidence leading to 


spring, river, and lake 
The Otter Tail Lake location is 
described as “These 


follows: mounds 


command a fine view of the lake and 
the surrounding country This hill 
is the one most convenient to the lake 
and river in the vicinity. 

WATER SUPPLY AND USE BY INDIAN 

AND FRONTIERSMAN 

The Basin of the Red River of the 
North as a home for the Indians, and, 
from the advent of the white man up 





hIGURI ) 
freezes over in 
Season of 1927. 28 


even the great 
winter at St. Paul, 
Photo by Wright 


Mississippi 
Minnesota 
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MOUND GROUP ; routes of the St. 


Lawrence, Ohio, and 
LAKE TRAVERSE 


Mississippi systems, found the Indian 
closely associated with lakes and streams 
and followed their example in establish- 
ing their outposts and fur trading marts. 
In his turn the fur trader turned to the 
buffalo for both meat and profit. 


Ravine 


Soth the fur trader and settler found 


the Red River further useful as a Water 


= 
a 
. 
8 


route for commercial transportation 


by steamboat and “‘scow” or flatboat. 
© n€ , It was, however, only after the advent 


* Jra'-* 


of the railroad in the basin that this 


a Oiglte 
ann lag n't 19a 


primitive frontier occupation gave place 
to the settler. 


INDIANS AND FUR TRADERS 


\vwerna = 


Compared with the half million whites 
of today’s basin population the Indians’ 
occupation of the Red River basin was 
indeed slight. Warren Upham says 
“Comparatively few Indians were abl 
to derive their subsistence by hunting 


FIGURE 3.—Mounds at junction of Otter Tail and fishing upon the area of Lake Agassiz 
Lake and Otter Tail River 





or in any other region. Probably the 
number living at any one time upon the 
portion of the lake area within the 
United States did not 


dependent in thousand.”’ 
part upon lake, stream, and spring for 


until 1871, was a region of little human 
significance. Moreover, this slight sig- exceed — tive 
nificance was directly 

Specific references to Indian villages 
its subsistence and development. The within the basin show them to be 

few Indians of the vicinity, like their and scattered. The Cheyennes lived 
mound building predecessors, estab- along the Sheyenne River according to 
lished their villages on the deeper and 


few 


J. R. Cole and various authorities place 
the Sisitonwan, Warpetonwan, I[hank- 
tonwan, and Titonwan on Lake Tra- 
verse. The Chippewas or Ojibways are 
mentioned on Red Lake and the mouth 
of the Red Lake River and Pembina. 
The nature of Ojibway occupation of 


larger lakes and streams, but probably, 
unlike the farming Mound-Builders they 
were more directly dependent upon fish 
and game for food, clothing, and shelter. 
Fish and certain game such as buffalo, 
ducks, geese, and muskrats were not 
only vital for the bulk of the Indians’ 


the basin can be inferred by this account 
every day needs, but also, 


from Aborigines of Minnesota:’* At this 


time (1837) there was no required seere- 


were as 
directly dependent in their turn upon 
plenty of readily available water in 


gation of the Ojibway, but they roamed 
deep lakes and streams. 


Scarcely less over the whole of the state not occupied 
valuable was the wild rice of the lakes. by the Dakota 

The white explorer, fur trader, and 
settler coming into the basin by water 


having, however, 
certain ‘villages’ where they spent the 
winter months and where they sheltered 
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their women and children in their bark 


cabins. Such 


villages were al 
Red Lake, Pembina on the Red 
River of the North.” The two last 
mentioned, are in the basin. 
The Indians’ demand on the basin’s 


water supply was insignificant but his 


choice of village sites suggests that he 


was aware of the many advantages to 


be had by locating on the larger and 
deeper water bodies such as Red Lake, 
Lake Traverse, Red 
the North. 


Relation ot 


and the River of 


the Indian to water 1s 
important not only for its use for drink- 
food. 


as the source of supply 


ing, sanitation, and cooking but 
very important 
of food suc has fish, Valle birds | lure 5 
Much of the fur 
was taken from animals trapped along 
the Red 
regular haunt of the buffalo. 

The cooking food is 
noteworthy, “So know, all 
the Dakota tribes usually cooked their 


food 


and 6), and wild rice. 


water courses for River was a 
quotation on 
lar as we 


with water mad 


hot by placing 
hot stones in earthen pots containing 
the food and necessary amount of water. 
Meat could also be roasted or even eaten 
raw, but it is probably that by far the 
greater portion, so far as it was cooked, 
After the 
advent of the whites the pot was of some 


metallic 


Was boiled in earthen pots. 


substance, and it is a_ well 
known practice to keep it over the fire 
continuously in order that every chance 
comer, or any of the family who desired, 
might partake at once of the contents 
Such a 


a descendent of 


of the common mess. custom 


was no doubt a similar 
prehistoric hospitality which required the 
habitual use of earthen pots.” Catlin 


makes several references to the plains 


Indians’ use of water in cookery: ‘They 
make them (pottery) so strong and 
serviceable, however, that they hang 


them over the fire as we do our iron pots, 
and boil their meat in them with perfect 
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success.’ He the 


wild turnip with dried meat and corn. 


speaks of cooking 


Of preparing buffalo meat, Catlin 
says: ‘‘During the summer and _ fall 
months they use the meat fresh, and 


cook it in a great variety ol ways, by 


roasting, broiling, stewing, smoking, 


etc.: and by boiling the ribs and joints 
the make a 


delicious soup, which is universally used 


with 


marrow in. them, 


and in vast 


quantities Catlin also 


savs that the Indians cook their 


meat 
more than the civilized people do. He 
refers to the procuring of water as the 
women's duty. 


Two of the most widely used foods in 


the basin, pemmican and wild rice 
Zizania aquatica), require boiling in 
preparation (Figure 6 Hennepin was 


whortle- 


Mille 


given wild rice seasoned with 


berries to eat when he reached 


MOUND GROUP 
OTTER TAIL LAKE 





FIGURE 4.-—Detailed 
Traverse Mound Group 


the Lake 


location of 
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Lacs. According to Radisson, wild rice 
constituted the chief food of the Dakota 
Indians in the winter season and Albert 
Ek. Jenks gave the number of Dakotas 
who used wild rice after the Ojibways 
had occupied the chief area of production 
cast of the Mississippi as from 5000 to 
7000. 

The Red River Valley 
The 


in the valley may in part have been due 


of the 


absence of villages 


Was Ol 


buffalo ranges 


to its use as a hunting ground 
H. V. Arnold writes: “In early 
the plains of North Dakota formed al 


times 


yreat range for the Buffalo. The bison 
was a migratory animal, and in winter 
ranged southward to northern Texas. 
The increasing warmth of spring, which 


in that latitude ensues carly, urged these 


animals to take to their northwardly 
leading trails, and they migrated in 
vast herds. By the month of June or 
earlier, they reached the Red River 
Valley.” 

Of hunting these bison My \rnold 
says: “The Wahpetons and Sissctons 
were accustomed to make journeys to 
the north along the Red River and as 
far as the Pembina River, to hunt the 
buffalo and to wage their predatory 
warfare against the northern tribes, 
including the Chippeways 

In referring to the arrival of the Long 


Expedition at Pembina, August 5, 1823, 
Mr. Arnold relat “The hi 
the buffalo hunters « in) 


chase, 


day after 
arrival, 
the 
consisting of 115 cart 


SOO 


Addie 


from forming a lon 


proces 

each loaded with 
of buttalo 
Arnold the buffalo 
basin of the Red 
River were the Sheyenne, the 
Mouse, the neighborhood of the Turth 
mountains, and the upper portion of the 
Red River Valley 

To the fronties 


valuable a 


about 


pound meat 


Mi 
the 


According to 


ranges within 


alony 


Mien, the 


the 


bison was a 
Iodian It 


food. « lothing, 


if Wal © 


furnished the trader and 
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hiGURE 5 
the Red 
part 
aquatic 


Lakes, sloughs, and wild of 
Jasin, particularly in its eastern 
have been homes for of 


wild fowl 


rice 
River 


countless numbers 


a commercial Commodity. Of this rela 


tion Mr. Arnold states: ‘The buttalo 
was the harvest of those days running 
the butfalo, making pemmican, and 


shipping furs. Trapping was the busi 
ness of the spring, buffalo hunting in the 
the 


trappers, hunters and vovageurs devoted 


summer and fall, and in the winter 


their principal attention to living and 
they lived right royally on the fruits of 
the summer's chase. “Those with many 
succeeding years constituted the ‘good 


old buffalo day S 


The following ts 


anceye Withess account 
of a buffalo hunt deseribed by Alexandet 
Ross and taken from Mr \rnold’s 
narration It occurred near Sheyenne 
and in the vicinity of the site of largo 


in 1840. “At eight o'clock the cavalcade 
buffalo: 
then ata gallop, and lastly at full 
Then a dead level, the 


plain having no hollow o1 


made for the slow 


first at a trot, 


peed 


advance was on 


helter of any 


Within 


kind to conceal their approach 


four or five hundred yards, the buttalo 
began to curve their tails and paw the 
ground, and in a moment more, to take 
flight and the hunters burst ino among 
them and fired. Those who have seen 
a squadron of horses dash into battle 
may inane the Cone The earth 
comed to tremble when the horses 
tarted: but when the animals fled it 
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like shock of 


was darkened and the rapid 


the 


Wad 


The au 


an carthquake. 


firing at last became faint as the hunters 
became more distant. During the day 
at least two thousand buffalo must have 


been killed for 


camp 1,375 tongues. 


there were brought into 
The hunters were 
the carts which brought in 


Much of the 


useless because of the heat of the scason, 


followed by 


the carcasses. meat was 


but the tongues were cured, the skins 
saved and the pemmican prepared!” 
The butfalo’s relation to water as 
well as his subsequent fate is written 
by Mr \rnold: ‘The buttalo had but 
recently disappeared (1870) and had 
not been gone long cnough for then 


wallows to have become grassed over Of 


their trails obliterated, Phere 
were then to be seen in places along 
the streams the worn trails of — the 
buffalo, where they had wended thei 
way down the slopes to drink or to cross 


from the prairie on one side to that on 
the other. Where the banks were steep 
the herds made use of the coulees that 
occasionally occur in such place +, in then 
movements im and out of the stream 


valleys.” Tle coneluded) the buttalo 
epoch of the basin with this statement 
“About the year 1867 or 'OS, the last of 
the buffalo that roamed over the castern 
part of North Dakota di seppeared from 
Valley 


tory of the frontier epoch of the 


the Red River 


The 
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Red River Valley is the story of hunting 
and trapping. Hides and furs were the 
stock in trade for both Indian and fron- 
Skins of the smaller 


elk, deer, antelope, coyote, fox, beaver, 


tiersman. animals 


wolvet 
the buttalo 


mink, muskrat, martin, fisher, 
ine, lynx, and others follow 
In WNportance 


It will be noted that such animals as 


the beaver, muskrat, and mink are 
denizens of lake and stream. Mr. 
\rnold) says of this) relation, ‘The 
streams of the Northwest were every 


where traversed by the voyaveurs in 


the employment of the fur companies, 


and their banks were familiar to. the 
trappers and hunters of those times. 
Probably most of the tributaries of the 
Red River bear the names that these 


adventurous men applied to them.” 


Much of trade 


this huve fur flowed 


out of the basin south to St. Paul by 
means of the ‘Red River Cart” a two 
wheeled vehicle propelled by oxen o1 


ponies. bach cart carried from eight to 


ten bales of fur and skins. 


Charles Cavalier quoted by Mr. 
Arnold says: “Of robes (buttalo) were 
pra ked ten robes to the pack, ot turs 


there were 500 skins to the pack, of 


mink, muskrat, martin, fishers, skunk, 


wolverimes, 


small animals. Of bear, foxes, 


Ivnx, there were twenty to 


the peu x 


Phe brigades started for St. Paul in the 





higtkEe 6 


Wild rice field of northern Minnesota 
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later part of June with each brigade 
consisting of 80 or 
1840 the 
1,210 of these carts which 
later became the basis (1844 to 1870) of 
the St. Paul trade. 

Mr. George Winship in his account 
“The fur trade of 


100 carts in long 


trains. In Pembina settle- 


ments had 


says: the Northwest 
developed to considerable proportions 
1855 1870 


hundred carts were employed in’ the 


between and and several 
trafic between Pembina, St. Joe, and 
St. Paul.”’’” One from St. 
Paul for the 500 


carts. 


return.) train 


Northwest. included 

The activity in the fur trade added, on 
the whole, very few people to the Indian 
Arnold 
estimated the half-breed population of 
North Dakota and Manitoba at 3000 
and “In 1869 the 
employees of the Hudson Bay Company 
in Manitoba and the Northwest totaled 
3000.” 

The Honorable George N. 


in his //istory of 


population already in the basin. 


adds, number of 


Lamphere 
Wheat Raising in the 
Red River Valley gives the twelve coun- 
ties of the valley proper a population of 
1000 in 1870. 


of Charles Cavalier at 


Speaking of the arrival 
Pembina in 1851 


Mr. Lamphere says: “At that date the 


Red River Valley, except the Selkirk 
settlement, was a howling waste through- 
out its whole length and breadth. Then 


there were only four white men in that 
section, namely: Norman W. Kittson, 
Joseph Rolette, George Morrison, and 
Charles Cavalier. There were 1,800 to 
2,000 half-breeds, 

Along with this fur trade epochashort- 
lived but dramatic steamboat and barge 
traffic on the Red River developed which 


was the trade and, 


first based on fur 
later, on the increasing need for supplies 
in the area, particularly after 1871. 
sefore the railroads reached Winnipeg, 
the 


bulky freight could go down the 


which 


Red 


boats were only means by 
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River. However inadequate the Red 
River was as a navigable stream, it 
served a very useful purpose in this 
early freight movement. Boat move- 


ment was along about the entire length 
of the Red River Breckenridge, 
Minnesota to Winnipeg and kort Gary, 


from 


Canada, a distance by road of 268 miles 
and double that distance by the winding 
route of the Red 


major points as Moorhead, Grand Forks, 


River. Enroute such 


and Pembina served as collecting and 
distributing points for river freight. 
George B. Winship relates the first 
steamboating. ‘In 1859 
Capt. Russell Blakely and others bought 
Paul and 
took it up the Minnesota River with the 
the 
headwaters of the Red River during the 
The etfort 


the waters receding be 


attempts at 
the steamer Freighter at St. 


purpose of transferring it over to 


spring floods. was almost 
successful, but 
fore the task was completed, the boat 
was stranded a short distance from the 
river and was finally abandoned there. 
Later in the year, however, the steamer 
Anson Northup was built Opposite the 
mouth of the Sheyenne River, and made 
the first steamer trip to Fort Gary in 
Canada.” 

Following the steamer Anson North- 
up, steamboats became parti ipants 
in the transportation of fur and reached 
their climax in usefulness with the carry- 
ing of supplies for the incoming settlers 
during the seventies and carly cighties. 
By 1886 the steamboat era on the Red 
River had prac tically ceased, because ot 
competition with railroads. 

Quite a fleet of steamboats operated 
Red River and this account 1s 
suggestive “The the Red 


River has been very fertile, supplying 


on the 


valley of 


sufficient produce for freight on boats. 
During the years of steamboating the 
North Dakota one 
county Pembina. Ino the year 1871 
the Selkirk and one barge did the whole 


whole of Was in 


' 
t 
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business which amounted to 150 tons. 
In the vear 1874 they had 10,000 tons. 
In the second year they employed three 
steamers instead of one, and in the 
fourth vear seven steamboats and twenty 
barges In 1882 the amount of freight 
that was shipped on the river from Pem 
bina to Fargo was 63,303,673 pounds, 
while millions of feet of logs were annual 
lv run down the river to Grand bkorks.’”’ 

In addition to this trathe there appears 
to have been considerable river. tratty 
in supplying settlers in Canada. My 
Winship writes, “With the opening up of 
the country to settlement, however, the 
conditions soon changed and a_svery 
extensive traffic developed Phe emi 
grants, pouring into the Canadian do 
main, required lumber and other building 
other 


material, and houschold = and 


supplies These were shipped to St 
Paul by rail, and from the terminus of 
the railroad they were freighted to the 
Red River valley by ox carts, and from 
McCauleyville to Winnipeg by steam 
During 1870 no 


less than forty tlathboats, or scows, were 


boats and flathoats 
constructed at) MeCauleyville with a 
carrying capacity of trom ten to forty 
tons each. These were floated down the 
river to Winnipeg, where they were 
taken apart after being unloaded, and 
the lumber in them sold. The = river 
presented a busy scene with its numerous 
fleets of scows as well as several steamers 
plying up and down.”’ 

\fter the first attempt to float) the 
steamer, Freighter, from St. Paul to 
the Red) River failed, all) subsequent 
boats were built) or assembled on the 
Red) River itself after being freighted 
Winship relates, “The 
river trafty developed to considerable 
proportions between 1875 and 1&80. A 


to it in parts 


boat yard was. established in) Grand 
Forks by D. P 


Sheyenne was built here, and later other 


Reeves, and the steamer 


steamers. The steamers, Minnesota and 


Manitoba were built) at} Moorhead in 
1875 \bout the same time N. W. 
IKittson and others organized the Red 
River Transportation Company, which 
has been in’ business and navigating 
the river continuously ever since. The 
steamer, Alpha, was built by the com 
pany at MeCauleyville and later the 


steamer Alsop was built by H.W 


of Fargo He also bought the steamer 


\lsop 


Pluck, at Brainerd, transported it) by 
rail to Moorhead where it was lengthened 
and again launched These boats were 
later bought by the Red River Trans- 
portation Company, and subsequently 
constructed the 


the same company 


steamer Grand korks and numerous 


barges. In addition to the steamboats 
plying the river, numerous flatboats 


were im commission hauling  north- 


bound freight, the boats being taken 
apart and the lumber sold at the end of 
the trip.” 

Although navigation of the Red River 
appeared quite active during this carly 
era, it was not without its problems. 
Distance between points was greatly 
increased by the necessity of following 
the winding channel. In //tstory of the 
Red River Valley we are informed that, 
“The Red River of the North is neither 
wide nor deep, but navigable from Wah 
peton toits mouth. It is 186 miles from 
Wahpeton to the international boundary 
line, but the river is so crooked a boat 
travels nearly 400 miles in going that 
distance." 

(Gsoose Rapids are the only rapids 
listed; they are small but act as a barrier. 
The problem of Goose Rapids appears in 
this account by Mr. Arnold: ‘‘ While on 
his return to St. Paul, Captain Blakely 
learned of the purchase of the Anson 
Northup (Steamboat) by his associate, 
Mr. Burbank. He appears to have 
returned at once to the valley. Under 


her new ownership) the boat = made 


another trip to Fort Gary. The waters 
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being now low, the boat could not yet 
through the Goose Rapids. Her cargo 
was unloaded, the intention being to 
have it taken to its destination by Mc 
Key’s carts, when the timely arrival of 
Captain Blakely resulted in) the con- 
struction of wing dams, and the goods 
being reloaded, the boat proceeded safely 
to Fort Gary; but the crew returned to 
St. Paul by a cart train.” 

Mr. Arnold further gives an account 
of low water problems as related by 
Nick Huffman: ‘Stations had been built 
along the (stage) road, and teams by 
the hundred were hauling freight for 
Fort Gary and Georgetown. The old 
steamer Anson Northup) was_ then 
making regular trips from Georgetown 
to Fort Gary. There was life and good 
pay everywhere. Captain Munn sent 


for me to work on the steamboat, which 
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was low and the men had to haul on 
the lines all day and chop) wood. all 
night by lantern, and we had a hard time 
to get the boat to Georgetown!” 

The boats were not large, hence did 
not draw much water. The Inter- 
national is described as being 137 feet i 
length, 26 feet beam, and rated 133 tons 

The steamboat epoch, although it 
continued until the late cighties, was 
doomed by the entry of the railroad to 
the valley in 1871 when a new era of 
settlement and development of the Red 
River region began. Mr. George B. 
Winship says: the date of the per- 
manent settlement of the Red River 
Valley may properly be fixed in- the 
spring of 1871 when with the establish- 
ment of a line of stage coaches by Blake 
ly and Carpenter, of St. Paul, between 
Fort Abercrombie and Winnipeg, Ol 


they then called the Pioneer. There kort Gary, as the northern” frontier 
was no pleasure in this, as the water post was then known, together with the 
HOW THE NATION'S FARMS ARE DECLINING 
Census figures showing number of farms for 1940 and percentage 
change since 1930 
} 
i 
18. 468 
ARJZ. 
+30.3% 
| 
# MAINE 30980 07 «=D... 65 - 37.5% 
N.H. 16.554 411% CONN. 21,163 423% 
VT. 23.582-53% N.J. 25835 +1.8% 
MASS. 31.897 424.6% DEL. 8,994 -2.3% 
RA. 3.0144 -92% MD. 42,110 -2.5% 
FIGURE 7 Minnesota shows a gain in the number of farms The Minnesota side of the Red River 
Basin also shows a gain in the farm population for the same period. Reprint from Newsweek, Feb \ 


17, 1941 
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initial trip of the steamer, Selkirk, built 
at McCauleyville the previous winter, 
the took up then 
abode here with the intention of making 


first actual settlers 
this fertile valley their permanent home. 
It is true there were a few settlers 
at different points prior to 1871, buffalo 
hunters, speculators, fur traders, 
Pembina, the oldest 
1800) but 


settlement began 


about 


practically from this 


date until 1871 there was little progress 


made in the settlement of this 


Vasil 
empire.’ 
Of the the 


which arrived at Moorhead in the center 


importance of railroad 


of the valley in the fall of 1871 7he 
Ilistory of the Red River Valley says 
“The Northern Pacific Railway, the 
Great Northern, and other lines for the 


transportation of the products of this 
portion of the state of North Dakota, 
have been the forerunners of the settle- 
the Red Valley. The 


transportation problem, by the incoming 


ment ot River 
of these roads, settled the question as to 
the advisability of farmers locating in 
the state, and to the foresight and public 
spirit of James J. Hill and others, 


a commonwealth by 


who 


paved the way for 
the building of these roads, all honor is 
due. The six or seven hundred thousand 


North Dakota 


depend upon the dog 


peopl ot hardly 


the 


especially 


( ould 
sledge and 


travoise of former times, 
when it is an undisputed fact that the 
freight 


trains of thes 


railroads are the 


longest and carry the heaviest 


burdens 
of any Between 
Red 
in the 
buftalo 
hides which constituted the chief prod 
ucts of North Dakota to St. Paul Phe 
Red River 


as a dozen steamboats 


trains in the world 


1846 and 


River carts were 


1805 thousands of 


many 
engaged largely 


transportation of the furs and 


Navigation of the began in 


1859, and as many 
were engaged in the tratty 
advent of the railroads the 


trade fell off rapidly \nd 


but with the 
steamboat 


the stave 
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did a large business also in the 


valley until supplanted by the railroads. ”’ 


lines 


WHITE OCCUPATION OF THE RED RIVER 
BASIN 
With the advent of the railroad to 


the Red River basin and the consequent 
influx of settlers a new era began in use 
and supply of water. The few wandering 
Indians were replaced by the thousands 
of home making white settlers; uncouth 
trappers and traders gave way to skilled 
artisans and merchants; beast and fowl 
of the farmer made up for the slaughter 
of buffalo and game; farmers patterned 
the unbounded prairie in crops; scattered 
and ragged Indian villages and fur trad- 
ing posts were replaced by numerous 


substantial and well cities 


arranged 
and villages; dramatic and picturesque 
ox carts, dog sledges, travois, and steam- 
boats became relics as the direct routes 
and powerful carriers of the railroads 
and highways spread over the basin. 
With the 


occupation of the basin, the variety of 
the 


each of these changes in 


uses tor and 


water amount used 


increased immeasurably followed by 


new, as well as, increased demands on 


this resource. Natural and haphazard 
resort to water of the frontier changed to 
caretully developed supplies and elabo- 
rate and well organized systems of the 
white 


man. As a consequence, changes 


occurred in the water with 


supply 
developing problems in conserving both 
its quantity and quality. 

Phe early settlement of the basin to 
1920 was swift and extensive. 


Fable | 
1000 in 


Lamphere 
shows a population of only 
1870 but it inereased to 56,000 


by 1880. In 


1890, the United States 
Census (Table Il) shows the valley 
counties well occupied with 161,049 
settlers—-an increase of 105,049 in’ the 
decade or twice the 1870-1880 influx. 


By 1900 the population of the 12 rivet 


counties reached 221,818 with the ac- 
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1,000 56,000 166,000 $50 000" 
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Mr. 1 phere gave t 1900 


cretion of another 60,000 home makers 
Several of these counties ceased to grow 
after 1900, and while the total popula 
tion gained cach decade, the gain was 
comparatively small The entire basin, 


however, shows a rapid increase in 


By 1910 the number and distribution 


population to 1920 


of incorporated places was essentially 


the same as at present. The United 


States Census lists 170) incorporated 
places in the basin then, as compared to 
219 at present. 

Some analysis of the recovery of the 
from 
about 4,000 in 1920 1930 to 24,000 in 
1930-1940 is) worthwhile The Min 
nesota side of the basin shows 23,312 
of this last decade gain while the North 
Dakota side shows only 2,648 and the 
South Dakota 


basin shows a loss of 1,869 


basin’s total population increase 


small scyment of the 


kurthes 


Porul 12 ( } 

( 1490 
Pembir 14,444 

Walst 16 
Grand Fork 14,457 
Trail 10,217 
( as 19.614 
Richland 10,751 
Kittsor S 37 
Marsha 9.140 
Polk 40,192 
Normats 10.61% 
(lay 11,517 
Wilkit 4,446 
Total 161,049 
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more, the Minnesota gain appears in 


every phase of population distribution, 


Minnesota 


farm and unincorporated 


village population gained 5,781; incor 
porated places less than urban S176 
gained 6,967, and urban population 
gained 10,564; whereas in’ the North 


Dakota part of the basin urban popula 
tion gained 9,231; incorporated places 
under urban size 6,622. The farm and 
unincorporated village population of the 
North Dakota side lost 13,205 leaving 
only a net gain of 2,648 for this part of 
Two of the North Dakota 


Red River valley counties bordering the 


the basin. 


river, Trail and Richland, show a slight 
ill of 


the Minnesota counties bordering the 


net loss in total population while 


Red River show some gain 

Now for the first time in the history 
of the basin, the Minnesota side of the 
basin is carrying the heavier population 
load. Previous predominance of basin 
population in North Dakota is probably 
related to its comparatively better 
natural drainage while the late increase 
basin 


in the Minnesota part of the 


appears to bye related to the general 
exodus from. the drought stricken mid 
western states during the past dry-evel 


decade the better watered Minnesota 


hay ( 

1000 1910 10°70 1030 tO 
KOU 14,749 15.177 14,757 15.671 
MH 19,491 19.07% 1) O47 0.747 
Sy 7 MK 1% TOS 41.956 1.51 

14,107 12,545 12,210 12.600 12.400 

$4,945 $1,477 $4,753 10 
19,659 O47 1.008 0.519 
Ku 9 669 10,648 ) OB 1O.71 
98 18,3.4% 19,444 17,004 14.464 

, JQ" 46.001 47.0900 416.019 ‘4 

15,04 14,446** 14.880 14,061 14,/46 
942 19.640 1 7k0 14 120 

KOKO 9 064 10,187 9 791 10,475 
41H 144,424 151,642 56 KOS $9] 


' 
' 
' 
' 
; 
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PABLI 

1 A \ 

, 
1890 8 O92 147,185 
1900 SiS 2704 67,729 
1910 $44,006 42,198 
1920 185,204 $887 
1930 180 O91 4.071 
1940 $13,182 


side of the Red River basin offers the 
first haven of refuge for these stricken 
migrants on the castern side of the 
drought belt (Tables | and II 

The mid-western North 
Dakota, South Dakota, Nebraska, Kan 


sas, and Oklahoma show a net loss while 


States ol 


Minnesota shows among the largest net 
gains in the Union. Corroboration of 
this situation is shown by a map (Figure 
7) which shows the change in the num 
ber of farms by states in the past ten 
year period. The number of farms in 
all of the mid-western and Great Plains 
states declined while the farms in 
Minnesota increased by 6.5 per cent 

Phe increase in-urban population for 
the basin as a whole, while not striking, 
has been fairly consistent showing a 
gain each decack 

Urban population, however, places a 
greater strain on water supply than the 
number of population inerease indicates 
Concentrated population requires water 
supply for i single locality. which = ts 
spread over a greater territory in rural 
areas Phe increased uses of water by 


urban resident 


further extend thre 


demand on local water supply 


1hoOr ay] 

1900 1m 1M | ( 
1910 i 
1920 6 OF l ab 
140 1 ‘ 14.5 
1940 111,43 19,99 


IN THE RED RIVER BASIN 297 


Increased demand for water by the 
larger cities is shown by the fact that 
the citv of kargo with 32,580 people in 
1940 leads all the basin cities in’ per 
capita water consumption with 100 
gallons per person per day. The average 
for the basin for reporting organized 
systems is 43 gallons per person per day 
while the averave for the GGoose-Pembina 
sub-basin, in which Fargo ts included, ts 
only 41 gallons per person per day 

\mone the 13. cities classified as 
urban, in the basin, there are exceptions 
to the steady increase shown in Table IV. 
Crookston, Minnesota had a population 
of 7,559 in 1910 which declined to 6,321 
in 1930 and recovered somewhat to 
7,161 in 1940 

The total incorporated village popula- 
tion for the basin increased steadily 
from 1890 to 1920, remained stationary 
until 1930, and then resumed its increase 
to 1940 Table V shows the nature of 
this increase and its relation to the urban 
and farm and unincorporated population 
yroups 

In several respects the trend of the 
small town population requires analysis 
In the cight sub-basins in North and 
South Dakota and Minnesota very litth 
change occurred between 1920 and 1930, 
however, both Minnesota and South 
Dakota showed net losses in population 
during this decade and North Dakota 
only a net gain of 470 Both North 
Dakota and Minnesota gained apprecia 
bly in small town population in the 


decade 1930) 40, almost the samenumbet 


HILT 
} 
oO 4.445 
rooo 6.900 44.46 
wi 4 O48 4.141 
00 4.44 % 400) 
rv40 4.49 na 
1940 107 845 14.448 
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6,967 for Minne 
North Dakota 

The total 
1920 30 
al the 


(<i h 


gain of 60 in the period 


however, does not entirely 


reve truth of the 


mall town situa 
tion at that time Qf a total of 100 in 
corporated town between the ize of 


300 and 2,500 populatiom in the 
North Dakota 


basin, 79 showed more or 


Minne 


and part of the 


mote 


tween 


tw 1920) and 1930 12 in 
Dakota and 37 i 


net vain of 60 ter the be Wi Caddie through 
five new incorporations adding a tota 
population of 1.721 to th mcorporated 


Villave population Yotualh the meor 


porated city and village population lo 


dee ice 


30 decade thie ical] Lown appe 


1,661 peopl in thy 
1920 


uring thre 


ared 


doomed to be composed only of a 
station and yvrain clevator 
Strangely enough, practical Wl oof 


these towns either held 
gained appreciabl inn thie 
1930 40 
tnarked 
Hhaopo 
continued = it 


1910 to 474 in 1940 


appear in the 


their own in 
population o1 
succeeding 
There 
exception 
North 
decline 
kew 


statu Qo} the low! 


ten yea from 


were, of Course ome te 
uch a thie 


Dakota which 


from 909 in 


town ol 


wifieant change 


under 300 popula 


beac k ol 


tion, of perhap thie Change in) 


them 3 wnificant that the service 
which they pe 
while 
pen cabo 


‘The 


mall towns he in their small size, large 


rform to the comununits 


not vreat | rie 


verthels id) 


Vater 


problem ot 


upp 


number, and wide distribution over the 
Pasi With «a population tog small for 
uccessful organization of water suppl 
they «are tow ile cattered for co 
operation imto Oups ol ite pp 
unit Practical Of the towns unecde 
400) population hhiave oO organized ite 
upply systen md the number of to 
thy ime ola heation form about half 


i} KAVHY 
M14 
} | | 
( 
; / 

9 i On 

in O46 " 

( ) } lf 

{ 0 1¢ 

) ( QS” 0 j 

if 100 OsS4 
Ol the Mmcorporated town under 2.500 


population 

harm and unincorporated village pop 
hown the greatest chan 
Thies 
tor thre 


and foorsny the 


ulation byaa' ( 


thie bya 1) population rOuUp 


ire post Vital occupation of thre 


boa Ith reared 


part «> thre 
total number of people decreasing ft 


ttl 


about 


per 
lands of the basin 


cent 


1940 


SO por 1890 to around 0) 


I hie 
vere rapidly taken up 


cent oan fertile 


and level 


in farmstead and thi farm and asso 


ciated small village population mercased 


harply to 1900 and then slowly to 


1970 


and since that time ha 


Table V4 
‘The le i tha 


almost 20 


teadily declined 


population yroup of 


thousand between 1920 and 


1940 can, in part be assigned to me 
a) Villiage 
1920 and 


1930 and 


Mcorporation 
byeet 


between 


1,46*¥ person 
1930 and “ 


Weel poet (itl 


1940 or a net le ot 


about OOO person for the farm and 
unincorporated village yroup for thi 
period. Most striking pomt is that the 
Minnesota side of the basin bias pera 
tically recovered its 1920 high on farm 
md unincorporated village population 


vith 158,85% in 
LOI 


1940) only 631) under 


hand 


tarked decline to 


(Dry thre North 


other 
Dakota continued it 
129.971 in 1940 or gt lowest figure for 


this population 


Thie dy 


ett Yroup 


roup since TEXO 


tribution of this miayor popula 
1 


wiiilormils qvet thre Pyiasin 


arvely by fiartmistesse create is Pay 
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hice \V wheat field in the mimty of Fargo, North Dakota in the tliat Red River Valley 
lhere are no better wheat lands in the world \nderson photo 
vater supply problems and demands a and the farmer's dependence on well 
there tre farmstead and 4 without vater whe ato ha permitted thre wick 
doubt, the foremost water upyply prob occupation of the basin, may lead to 
lemon the basin as well as the most erious depletion of the water supply of 
difficult to solve satisfactorily both surface and ground water 
Viong with the rapid occupation of 
the valley by the white man came an rAnLI | 
equally marked change om ats culture Ps iin iliac Wile icine ana lila ll 
Phe untouched poreniene ol the Pichian Kiviw Vat Mi wi Poratity WieoM batt 
0 Hv evn 194 Rivorteo H 
and the buffalo gave way to the revubhar Sermo 1 : 
hi Maun L.. POLK. R L.Ab uM 
patterns of cultivated field) crop by C1 ~~ aaah , 
1900, 61 per cont of the entire area wa 1948 
i) farms, and of tha /2 per cent wa 
actually miproved foot Croppiny 13\ ‘ f Fotal Acreage 
: ‘ " ' [Ube [vere ive ed tut i 'OLOSS 
1930 the farms occupied 77 per cent a ate ale 190.019 
Of the entire area with 92 per cent of Chote threahed O87, 291 
Harley threshed 6,42 
farm land ii crop Development of Kye threshed 62,051 
Missed 14.546 
agriculture changed the mature of water Mla os 196641 
upply and deniand Introduction of ht exes onan 
fart animals ito the basin proc iis i rd (40,2482 
| ! tuel ¢ 1.48) 
Of animal produet for wmiaarket, and weet clover and Leaped 415% 
Vtia Oo) 
Wrivation add imensely to demand for 1A een S 14 415 
i Vater Moreover, the change from the pear 7 y wile grime ae 
Pronties dependences tipoon tirhace Wwiarter 
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Dr. J. H Sheppard 
North Dakota 
Agriculture, begins the 
tory of the Red 
Lord Selkirk colony 


regula 


President of 

College of 
agricultural his 
Valley 
1817 


agriculture 


heats 
the State 
with the 
\lthoug hy 

the 


basin did not begin until 53 years later, 


River 
It 
progress 


it} 1) 


the Selkirk Colony established the 
yrowing of wheat which later became the 
first yvreat agricultural commodity of 
value to the basin Indeed it was the 
wheat crop which caused the rapid 
peopling of the baisn and gave it its 
prosperity 

Of Lord Selkirk contribution Dy 
Sheppard = say That season (181% 
Lord Selkirk purchased two hundred 
bushels of seed yvrain from the United 
States and brought it in for the use of 
the colonists Thi vheat cost Lord 


Selkirk a thousand pounds sterling bi 


secured the seed heat tovether with 
some seed oats and barley at Prairie du 
Chien, Wisconsin and transported it by 


hie 
up the Mississippi and 


boat from that point to fort Gary 


boat Wal brouvht 


Minnesota River to Lake Traverse and 
from there into Big Stone Lake, where 
through vood fortune, the water wa 
unusually high © that the Piuissaye Nil 
afely made bre that pont thie hip 
ment pa ed do thie Red River to 
old kort Gar here it was received 
by the Scotch settlh vith yreat reo. 
in Thi hipment of wheat Hd to 
be the original source of supply of the 
Scotch ‘hate heat of the Northwest 
The seed wa own by the colonists im 
1420 and brought a yood crop the 
first yrain crop produced inp the Red 
River Valle Phe suces of 
the Selkirk colo uch that after 
thy fimo (] 1%20 they NCTC Tif ed | 
Without heat enough to supply the 
Hudson Bay Company for their out 


post Vhiat the ecded for them owt 
Lin and to allo they ta) follo thy 
frugal plan of reta enough for food 


( 


POGURAPHY 


and seed to carry them over a 


t(Wo-Veul 


period, in case a second scourge of 
locusts should overtake them 

Of the value of wheat to the rapid 
development of the Red) River Valley 


Honorable 


1h 


the 
this 
River Valley 
in the setthny of 


the so-called 


demonstrated 


(seorge N Lampher has 
his //istory of the Red 
“Another factor 
the 


to Say 


leading 
hia been 


Phos 


the 


country 
‘Bonanza’ tarm 


On «l large Cale 


practicability of producing wheat at a 


profit on the flat lands of the valley 
Phey advertised the results of vreat 
operation and made known to the 
world the wonderful possibilities of the 
revion livure & Phe other factor 
Mr. Lamphere alluded to in this state 
ment was the development of the rail 
road which were capable ol carrying 
the yvreat produce to market as well a 
bringing am settler In 1898 acreage 
planted to wheat in the 12) counts 
bordering the Red River was 3,019,489 
and the yield 48,117,756 with a luce of 
ws, J) K70.653 

In 1910 the basin yield of wheat wa 
99 QOO O00) bushel vith a dechne to 
P omuthon im 1920 1 hic Minnesota 
\nnual Crop and Livestocl ytiatastae 
and Agricultural Statists of North 
Dakota for 1938 to Juana 19040 tovether 
prline thi vheat yu lc ol the 12 allen 
counties at 22,22 })] While wheat ha 
in recent decad iven place to diversi 
fied larity, at bit played 1 Vital part 
i cle velopin thie illo 

\ dist of the present promunent crop 
of the basin and some sugyvestion of then 
relative imiportanee 4 hown ao Pabl 
VEL arranged from the reeoninas ies 
oil survey of the Red River Valles 

Thi HWiportanee of thy crops to the 
ley is mamly in the diversification of 
wricultural enterprises that it support 


heed for live 


(Trop | 


tock 


Hiiipoortvant 


furnished by 
af 


tremendous 1 


thy ‘ 


| 
Hida ile eeeeenbal 


products has been a runlis 





WATER SUPPLY AND PROGRI 
tor and stabilizes ot barn Mico 
Addition of livestock to the farm ha 
greatly aided in soil conservation prac 
tice through rotation of crops and the 


manure returned to the ticlds. But thes 
farm animals have vreathy imecreased 
the farmers’ need for water. Since such 
water as drawn almost entirely from 
wells for most of the basin the HN por 


tance of the vround water from the 


glacial drift is again « mipha zed 


Modern, hiehls 


the farm animal 


bred ston k. con titturte 


of the basin (higure 9 


High grade and highly specialized live 
stock need a constant supply of pure 
water In the writer's field: investiga 
tion, farmers constantly cmiphasized the 


value of a constant pure water supply, 


Drinking 


cup placed oO that clean water of proper 


particularly for dairy catth 


temperature is constantly under the 
dairy cow nose bring the vreatest 
protit every dairy farmer in the area 


either had cups for hi 


catthe ol wanted 


them Phe naturally filtered water from 
th deep wells of the basin at constant 
temperatures fits this demand in live 


lon k prove itil 


Phe number of cattle in the basin 
greatly outnumber the human popula 
tion Piabole VI how them number 


and distribution by countic md parts of 





old for 
Vela, Min 
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counties. When a county is only partly 
in the basin the number of cattle was pro 
of cattle 
in that county for that part of the area 
ol the Next to the 


cattle, 


rated according to the density 


county im the basin 


comparatively large number of 


then 


wide and rather uniform distribu 


tion over the basin is significant in that 


it reflects the uniform topography and 


uniform availability of water Phe 
greater density of cattle in’ Minnesota 
may be due to more abundant supplies 
of pure water, or, it may be due to the 
earlier development of dairying in 


Minnesota which may gradually spread 
North Dakota 


particularly the Red River portion 


over the ide of the basin 


Sheep are next ino number of farm 


able IX 


which 


cnainal counting the 
than all 
\\ hile 


than other farm 


het 


poultry number more 


the other farm animals combined 


heep require le Wallet 


animals, there is the problem of keeping 
a supply open for them in winter, 
necessitating the water tank, either open 


in the barn or kept from freezing out of 


doors in the cold by tank heaters 


Hhiean 


CVCOTE 


water tank is the most common 


of providing water for all live 


tock in the basin, but it particularly 


hie Any 


appli lo imdividual 


heep 


upply such as the cup for the dairy cow 


isnotexpedient. Sheep are quite eventy 


distributed over the basin (bieure 10) 


Hlorses and swine are fewer in number 
compared with other farm animal 
Moreover the number of horses 1 


) 
River on 


County 


the Min 
Soil Survey 


deelininys eiht 


Red 


hown by the 


teacdily 
bordering the 
nesotia side are 
had «Al hor ‘ 
1930 


tabulation to have 


popula 
9,122 in 


blo v4 


tron of SS 515 an 


1945 


Fy drop ol nearly 10,000 


hare with cattle the need for con 


large supplies of pure drinking wates 


for which the farmer must make pro 


Visto 


Swine were fewest im number of the 
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TABI 
1945 ( 3 ( Vin Ac Mi 
Mi 
179.4 
7 f ( / 
( ( 
Becker { 
! tr lf oo 
e) 1 0 
{ “i 
( ] 04 
K 41,241 
kK ‘ ‘ 00 
M 14,44 
M 10,174 
0 I ( 00 
I 10.009 
P ( 
Red ke 16,680 
kK ‘ oO 
19 OOO 
Ir eres 1661 
Wilkis O44 
1 1S¢ 0 
8) 
/ for Ce / 
Robert 14.500 
Marsh 1 Soo 
J I I DD ¥ 6 O00 
J otal for Ba 
Minnesota 456,140 
Nor Dake $07,414 
+ Dak i”, OOO 
(49,944 
et (-¢ 1944 r North and Sou I) 
farm animals in the eight Minnesota 
counties bordering the Red River, total 
ing $3,382 in 1930 and 45,479 in 1935 


‘| he 


the reduction of 


(Government measures respecting 


Wire probably accounts 


for the drastic reduction of swine during 
this five year period. The fact that the 
total number of swine is notlarge in the 
basin Can probably bye ascribed to the 


lack of corn in the form of vrain for feed 


As consumers of water, swine vet ther 


water in part second hand from kitchen 


slops and do not constitute the cinhie 


demand for large quantitie of pure 


water as do cattle or horse 


Con idering thi bug total animal 
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1940 ¢ FOR Nort 1 Das 
1,048,541 


( ( 
Naar 1.000 


} O00 
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Pier OOo 
} (MM) 
I 
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dolette OOO 
im) 


iw) 
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OkOO 
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population and its close association with 


the 
ste ads, it 


well water supplied by the farm 


appears that any appreciable 


diminishing of the ground water supplie 
of the basin would be tragic to its human 
occupation It can safely be said that 
the exhaustion of the yvround water 


would largely depopulate the basin due 
tock alone 


itshuman population could find suffierent 


to the loss of live -even though 


water for its own use 


JRAINAGI 


Red Rives 


CO idered it} 


In the thie 


ee Il, drainage Wal 


Phat 


occupation ol 


essential measure drainage wa 
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necessary HW land in the basin was to be swamp land drained but also that more 
extensively occupied for farming is than half of the entire acreage in the 
indicated by the original swamp land counties needed draining. 

acreage recorded for some of the basin Hundreds of miles of ditches and con 
counties on the Minnesota sick bun sequently considerable expenditure of 
thermore, the extent of the land drained = =money was required to drain the land 
in some of the Minnesota counties shows In Clay County, Minnesota 186 miles 


that much of the land, not in actual of ditches were constructed at a cost of 


swamp, required drainage before it) $328,224.00 It is suggestive to note 
could by wee fully farmed Pable > that most of the ditches are in the valley 
taken from Palmer treatise on Vallip Vers Low ditehs are im the higher, more 
lands and drainage in Minnesota show uneven castern part of the county. Flat 
that many of the Red River Valley land of the lake plain evidently did not 
county had it high warp land rea drain rapidly enough ih the spring o1 
} , 
fable X shows that not only was. the following the heavier rain By draining, 
Hit 
( nM 1940 ¢ Das 
1 Dat 
, ] for ( / / how ( / 
(¢ ( heef 
Hecker 15,580 | 14,000 
} 1O.540 Heneseor 6,500 
Hig? ‘ 1,410 ( 0,400 
( 10.72% ( 16.800 
Crant 500 eddy 6.500 
Kittsor 1,100 hoster 4,500 
Koochiching S00 (srand kort $1,142 
Mahr el 11,749 (orig 8 464 
Mars! 1.154 MeHen:s 4,000 
j Normal 11,155 Ne 40,480 
(nter T 14440 Penibit 8.042 
Penning ' 16.864 Pieres 5.000 
Polk 16.091 Nias 4,500 
Red Lake 10,216 Richland 14,477 
Roseau $1,149 Rol 4,000 
tevet OOo irvent 21.000 
Traverme 1.600 Sheridas 10,000 
Vilkit 0974 Steels 19.165 
lowner 4,500 
Minne ) S49 Ir & S545 
11.878 
5,000 
[d+ North Dab t t« 444.58) 
/ fiw ¢ / 
j 
Robert 14.100 
Mural 11.000 
Dor ! Dah 1100 
1 f / 
Mir ) A] 
; Doak ‘44 
Dah 1100 
( 1 
i 
I (« 1940 Dish 1 Ss Dat nel (194 r Mit 
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TABLE 
ORIGINAL SWAMP I » Drat » LAND IN SOM F THE R Ri 
1¢ 
( 1 1 i 
amp 

Clay 667,520 $0,000 
Kittson 711,040 100,000 
Marshal! 1,244,320 15% 240 
Normar 550.400 
Penningtor 3KK 4R0 
Polk 1,266,560 100,000 
Red Lake 176.480 
Roseau 968.800 533.640 
Wilkin 476,400 

Totals 6,550,400 1,221,920 

Palmer, Ber Swamp Land Drainage with pecial Refere » Minne rit 

*No explanation provided r the excessive acreage drained by Marshall Counts 
hat drained by the county betore the formation of Beltra Cou 


the value of the fertile land for cropping 
was higher and probably rightly so 

Just what effect this surface drainage 
has had on the storage of ground waters 
isnot known. It appears logical to say, 
however, that the surface water drained 


from the flat lacustrine plain above the 


relatively impervious lacustrine — silts 
and Clays had littl relation to the 
ground water content of the till beneath 

In striking contrast to the former 
extensive drainage, irrigation is now 


appearing n the valley for certain crops 
such as sugar beets Figure 11 aS a 
result of the series of dry years since 
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specializing in 


considerable moisture, has as yet, 


44,717 
16% OL 
$49 064* 
164 164 
M4 O4S 
541 
141,568 
16%.470 
198,184 


997 


$957,469 


SOT 


crop 





some type of irrigation system 


The 
south of 
an alfalfa 
1940 W 


Red River and sprayed over 


Fairmont ¢ 


ater Was 


Moorhead, 


field during 


reamery 
Minn 
the 


pumped 


e Mi 
/ Ce iB} ; 
f Total A 
12 ¢ 
$/ 
"> 
$4 
47.4 
1/ ’ 
1 
Per cent 51.0 
oO} 
le 
demanding 
scl up 
barn just 


Irrigated 
summer of 
thre 
held 


from 


the 


by jets from a system of six inch pipes 


These pipe 5 were 


holds and could be 


moved over the 


equipped with hand 


fields 


as the irrigation progressed in somewhat 


the 
system (1 


The 


fashion of 


the 
tz; 


wuyre 





urban 
Plates A 


Charles Peterson Truck bkarm just 


lawn spray 


and B 


1929. Only an occasional farm, usually north of the city limits of Moorhead has 
| were’ Oomes } ware’ ome 
| j 
| 
maeaoee 7 5 "a 
Se ; 4 | 7° om” 
=e - . t ane 
+ FAB," 
. | st, 
higuree 10. Plate ind BB. Distributio f sheep, and Distribution of cattle in’ the Red 
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hicure 11 Phe sugar beet'’s demand for moisture is large and an increasing acreage of this crop 
is being irrigated 


the same system but is dependent upon gravity along the side of the beet field 
the filtration plant for its water supply and is released over the field by sluices. 
(Figure 12, Plates C and DD higure 14, Plates A, B, ©, and D) 
The Wiedemann Farm about six Tf ground water supplies are adequate, 
miles cast of Moorhead grow ugar this type of irrigation should hold con 
beets with irrigation and has had marked — siderable) promise as future security 
success (Figure 13, Plates A, B,C, and against drought. It is questionable if 
I). The source of water for the Wiede the ground water supplies are available 

f mann harm is a well, which Mr. Wied in quantity for extensive irrigation, 
mann claims can be pumped at 4,000 Near the Wiedemann well is a huge 
gallons per minute. The well water is gravel pit at present being worked by 


pumped into lateral ditches and flows by — drag buckets. This pit was investigated 





i 
} 
’ 

higuree 12.) Plates A and B show overhead pipe irrigation in operation on an alfalfa field of the 

Fairmont Creamery Farm just south of Moorhead. The pipes have hand holds and are carried 

from place to place by hand. Plate C shows the same system of pipe irrigation in operation on ¢ harles 

; Peterson truck farm just north of Moorhead. Plate D shows a remarkable yield of onions on the 


irrigated Peterson truck farm 
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FIGURE 13.— Plates A, B, C, and D show the Wiedemann sugar beet field during the harvest of 1940 
Loading of beets on the freight car is done about one mile from the farm 


by the writer and shows the characteris- north in this vicinity. These pits are 
tic stratification and cross bedding of © filled with water within ten or 15 feet 
delta structure (Figure 14, Plates A of the surface of the plain. Just how 


and ©). Other pits occur in line due this delta formation was developed. in 


* 
wee 





FIGURE 14 Plates A, 8B, and C show the water-filled gravel and sand pit near the Wiedemann 
farm well from which the water ts pumped for irrigation of several hundred acres of sugar beets 
Plate D shows a sluice from a lateral ditch from which the water tlows out on the field The water 
flows along by yravits 
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the middle of the lacustrine plain and 
subsequently entirely obscured by lake 
sedimentation is not cleats It does 
that the 


Wiedemann 


neighboring water supply 


however, abundant 


the 


appt af, 


water in well has its 
source in the 
stored up in the sand and gravels of this 
delta (Figure 14, Plates A, B,C, and D 
The pits prove a valuable source of sand 
and gravel in the midst of a plain other 
wise devoid of such material 

Industrial development in the basin is 
slight, almost entirely 


Very associated 


with the processing of agricultural 


produc ts sue h as flour milling, Creamctl 


ies, and packing plants (reameries 
listed for the basin number 150 with 
total value ol products in 1930 of 


S28 694,029. 
and the 
ist Garand Forks, 


Minne sota CONnsSuUrNe d ( onside rable water. 


Creameries, 


pac king plants, 


sugar beet factory at E: 


the following con 


The 


The figures given by 


CCrns will SCT V¢ as al example 
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lnion Stock Yards of West Fargo, 
North Dakota has its own well, 211 feet 


deep with a flow capacity of at least 
2,500 gallons per minute and an annual 
estimated consumption of 116,538,000 


gallons; The Fairmont Creamery Com- 
pany, Moorhead, Minnesota has three 
wells of its own, 222 to 240 feet deep 
with a flow capacity of 200 gallons per 
minute each, their annual consumption 
is listed as 148,000,000 gallons of water; 
the Northern Packing Company, Grand 
Forks, North Dakota buy 


from the city 


their water 


and list a consumption of 


22,500,000 gallons annually; the Ameri- 


can Crystal Beet Sugar Company of 
Kast Grand Forks, Minnesota uses rivet 
water with an annual consumption of 


100,000,000 gallons 

Even if industry ts limited in the basin, 
dependence of such industry as_ has 
developed, upon the water supply of the 
basin, is clearly shown by the preceding 


few examples. 





ECONOMIC GEOGRAPHY 


QUARTERLY journal of economic geography published by Clark 
University for the benefit of geographers, economists, teachers, pro- 


fessional and business men, and all who are interested in the intelli- 
gent utilization of the world’s resources. 
Subscription rates are $5.00 the year in the United States and its Terri- 
tories; $5.50 the year beyond the borders of the United States, except to 
charter subscribers. 


The July issue of Volume 21, contains the following articles: 


The Seven Ages of Towns, Griffith Taylor, University of Toronto, Canada 

The Washington Apple Indust I. Its Geographic Basis, by Hoyt Lemons and Rayburn D. 7 
Washington, Pullman, Washington 

Peanut Production in Southeastern United States, L. LeMar Stephan, State Teachers College, Troy, Alabama 

Gatlinburg: A Mountain Community, Edwin J. Foscue, Southern Methodist University, Dallas, Texas 

The Tourist Industry of a Modern Highwa U.S. 16in South Dakota, Elizabeth Eiselen, We College, Welles! 


ousley, 


The April issue includes: 


Is the Twentieth Centur outh America C. Langdon White, Stanfor 
Towns and Townships in Southern Ontario, Griffith Taylor, Univer oO 
Evolution of Mersey Estuarine Settlements, Henry Rees, London School of 
Rurbanization of Worceste nvirons, Helen H. Balk, Clark Univer 
M.sjor Cities of Indiana, Otis W. Freeman, Indiana Universit, 

Needs of Inter-American Transportation, Major General Julian L. Schle 
Production of Industrial ebracho, Dorothy C. Janis 


The January issue includes: 
Cement Plant Migration in Michigan, Paul Cross Morrison, Michigan State College 
Water Supply of the Incorporated Towns and Village vithout Organized Systems, }. R. Schwendeman, 
tucky, Lexington, Kentucky 
Population of Southern Utah, Herbert E. Gregory, United States Geological Survey, Washingt 


The Tobacco Belt of North Carolina, Franklin C. Erickson, University of North Carolina 
The Railway Terminal Problem of Central Chicago, Harold M. Mayer, Chicago Plan Commiss 


The October issue of Volume 20 includes: 


The Aluminum Industry of the Western Hemisphere, James E. Collier, University of Missouri, Columbus, Missour 

Water Supply Geography of the Basin of the Red River of the North in the United State J. R. Schwendeman, University of 
Kentucky, Lexington, Kentucky 

Storms of the World, Stephen S. Visher, Indiana University, Bloomington, Indiana 


Agricultural Economy of the Laguna Region, Lorene A. Garloch, University of Pittsburgh, Pittsburgh, Pennsylvania 


Single copies of back numbers of Volumes 1 to 5 inclusive will be sent to 
any American address for $2.50 each; to any foreign address for $2.75. Back 
numbers of Volumes 6 to 15 inclusive will be sent to any American address 
for $1.75 each; to any foreign address for $2.00. Numbers of Volumes 16 
to current issue $1.50 each; to any foreign address $1.75. Whole volumes 
may be obtained at the yearly rate. 

Send all subscriptions and orders to 


ECONOMIC (3EOGR APHY, 
Clark University, 
Worcester, Mass., U 





